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Beats the band how 
quick Prince Albert 


rings true to you! 


Right off the bat you'll enjoy every puff of a pipe or 
makin’s cigarette that’s packed with Prince Albert! 
Don’t have to be introduced; don’t have to fire- 
proof your tongue; don’t have to do any old thing 
but lay-low and hum and smoke-smoke-smoke! The 
patented process takes care of that—and cuts out 
the bite and parch! If that listens, get this: 







































CRIMP CU 
teh tc) BURNING PIPE ANDO 
CIGARETTE TOBACCO 


You take this line of P. A. talk at 100% net. Because ate 
it fits your taste like a raise fits yourexchequer! It cheers : 
up your smoke-appetite most astonishingly—so chummy, 
so cool, so mild, so mellow, is every fragrant puff of 


PRINGE ALBERT 


the national joy smoke 


Cut loose with a dime, the price of a tidy red tin, or a 
nickel for a toppy red bag of P. A. Be game! Takea 
chance firing up your best Sunday jimmy pipe with a 
load, or roll a makin’s cigarette. Let Prince Albert sing 
it’s sunny smoke song in the language your tongue and 
your palate will know right quick! Give it a real test- 
out—and there'll be no doubt about Prince Albert being 
our little old side-kick in the immediate future! 





Y 


Men, get this information mighty sincere-like. We hand 
you this Prince Albert word because it’s right! We 
know! Smokers all over the nation, all over the world, 
know how good this brand is; how much actual joy it 
passes out! Realize, it can’t cost you more than the price 
of a jitney ride, or a dime, for you to prove to your per- 
sonal satisfaction that Prince Albert is absolutely all 
the most ardent enthusiast has ever claimed for it. 
























Copyright 1915 by 
R. J. Reynolds Tobacco Co 


Here is a photograph of one of the finest 
types of Indians now living, Chief Eagle 
Shirt, an ardent pipe smoker, who haiis 
from the Pine Ridge Reservation. The 
Chief is 32 years old, and is one of the 
star attractions with ‘101 Ranch.” 


The first thing you do, 
get this idea into action: 


Prince Albert is sold everywhere. 
Buy the toppy red bags for 5c 
(handy for rollers); tidy red tins, 
10c; handsome pound and 
half-pound tin humidors 
—and—that classy pound 
crystal-glass humidor with 
sponge-moistener top that 
keeps the tobacco so clev- 
erly fine! Crackerjack 
for vacations, for home, 
for the office or for gifts. 


R. J. 
REYNOLDS 
TOBACCO 
COMPANY 


Winston-Salem, 
N, C, 
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How the coasts of France, England, Scotland and Ireland are now dotted with stations equipped with sub-aqueous microphones for the detection of hostile submarines 


Submarines Betrayed by Sound Waves 


Detecting the Presence of Underwater Craft Fifty-five Miles Away by Microphonic Devices 


HE submarine has iong depended for its defensive 

powers on the fact that, traveling below the surface 
of the water, it was invisible to the crews of surface 
ships. Thus it can approach its target without attract- 
ing attention to itself and, at the opportune moment, 
after raising the periscope a trifle above the water to 
secure its bearings and maneuver into the most favor- 
able position for attacking the enemy, fire a torpedo 
at a fairly close range. 

But while the submarine may be invisible when so 
desired, it is not noiseless, and therein lies its weak 
point which has now been made use of in a system for 
betraying the presence of underwater craft. Not only 
is it possible at the present time to detect submarines 
at a considerable distance away, but the same ap- 
paratus employed for that purpose can also be used 
to determine in what direction the craft may be travel- 
ing as well as its probable speed. Thus the great ad- 
vantage of this type of fighting vessel—the very one 
that is its raison d’étre—has at last been nullified by 
(iusing the ear to detect what the eye cannot. 

Since the German submarines entered their unpre- 
eedented campaign against the English and French 
shipping, experts in the latter country have been at 
Work in experimenting with devices for detecting the 
Presence of submarines. But they encountered only 
slight success. Microphones of various patterns placed in 
the water caused the detection of revolving submarine 
propellers several miles distant—but so with the 
Steamer propellers and those of battleships, cruisers, 
destroyers, motor boats and other craft, not to mention 
the washing of the water against the nearby shore 
and thousands of other undesirable sounds. In the 
babel of sound the original objective was completely 
lost track of, hence the aforesaid slight success. 

At this stage of the experimenting William Dubilier, 
an American electrical engineer with numerous wire- 
less telephone and wireless telegraph inventions to his 
credit, at that time in France on the mission of install- 
ing wireless telegraph apparatus on aircraft, was called 





upon to aid in the solving of the submarine detector 
problem. Dubilier went to Cherbourg, an important 
French port on the English Channel, where he found 
Prof. Tissot of the French Academy of Science hard 
at work on the detector system. 

It is obvious to anyone familiar with electricity and 
sound waves that the problem of evolving a successful 
microphone system for detecting the presence of sub- 
marines by noises peculiar to these craft was a most 
difficult one. Yet, unless the obstacles are actually met 
with, it is impossible to form an accurate conception 
of the great amount of thought and ingenuity that had 
to be enlisted in evolving a satisfactory apparatus. 

In the earlier experiments the French simply placed 
waterproof microphones below the surface of the water 
for the purpose of gathering the sound waves and 
listening to them by means of telephone receivers. At 
first the sound waves emitted by the propellers of sub 
marines were those sought, but these were found to 
resemble so closely those of other craft that they could 
not be relied upon. Fortunately for the experimenters, 
it was discovered in the course of the tests that the 
underwater craft were sources of sound waves of ex 
ceedingly high frequency, quite distinctive from any 
other sub-aqueous sounds. While the cause of the 
high pitched sound is known to the inventors, it cannot 
be divulged since it would then be possible for German 
submarine constructors to eliminate the source of the 
tell-tale sound waves and thus render void the purpose 
of the detector installations. 

Even with characteristic and totally different sound 
waves available for the detection of underwater 
craft, there still remained the elimination of all other 
waves by the experimenters so that the remaining, de- 
sired sounds would be available for the determination 
of the distance traversed by the waves, as well as 
whether or not the submarine was in motion and if 
so in what direction it was traveling. While this may 
seem a quite simple problem, it required several months 
of careful experimenting and research work in de- 


veloping suitable resonance tubes for filtering out al! 
undesirable sounds, as weil as a tikker or interrupter 
arrangement to further eliminate all but the desired 
waves. The tikker device, it is explained by Dubilier, 
causes only the peaks of the desired sound waves to 
be heard in the telephone receivers that are used with 
the apparatus. Many electrical problems had to be 
solved in connection with the tikker device and its 
circuit, among them a means of bringing the inte! 
ruptions in phase with the incoming waves 

The submarine boat placed at the disposal of the 
inventors by the French government and used in the 
experiments was detected several miles away by using 
the apparatus alone. However, it was found advisable 
to increase the range of the detector system severa 
fold and this was readily accomplished by the intro 
duction of a De Forest audion amplifier between the 
apparatus and the telephone receivers, ultimately re 
sulting in a range of 55 miles, 

The military value of the submarine detector system 
now used by France and England naturaily prevents 
the disclosure of important details regarding the ay 
paratus and its exact method of operation. However 
it is learned that a number of special microphones are 
lowered into the water to a depth of several fathoms 
at each station. They are usually arranged in a semi 
circle facing out to sea. One connection from 
microphone is made to a common wire, while the 
other connection from each microphone is bronght to 
one point of a multi-contact switch. Each microphone 
is so placed as to receive sound waves best in one dire 
tion. Accordingly, by listening to the sounds received 
by the different microphones, slowly moving the switch 
over the several contacts, the operator can determine 
from the microphone that responds the loudest the 
direction of the submarine. While the manner of de 
noting the direction in which a submarine may he 
traveling is not disclosed, it is safe to assume that this 
is determined by the decreasing of the volume of sound 

(Continued on page 346) 
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The object of this journal is to record accurately and 
lucidly the latest acientific, mechanical and industrial 
news of the day is a weekly journal, it is in a@ post 
tion to announce interesting developments before they 
are published elsewhere. 

The Editor is glad to have submitted to him timely 
articles suitable for these columns, especially when such 


articles are accompanied by photographs. 
Von Tirpitz and His Navy 

ON TIRPITZ has been called “the creator and 

the controlling mind of the German Navy” 

and justly so. To no one man in Germany, hot 
even the illustrious Kaiser himself, does: the Im- 
peria! German Navy owe so much as to the ever-to-be- 
remembered Von ‘Tirpitz. To his unflagging zeal, 
backed by that of his Imperial Master, and rendered 
popular and nationally effective by the far-flung propa- 
ganda of the Navy League, was due the creation, 
within the brief period of two-score years, of that 
mighty armada, whose capital ships have now, for 
nearly a year, swung idly at their moorings in Ger- 
man waters. That his ships should have thus been 
denied the “freedom of the seas,” is no fault of 
Admiral Ven Tirpitz—rather, if we rightly understand 
the psychology of the German mind, it is due to the 
monstrous tyranny of a rival state which has dared 
to set afloat and maintain on the high seas a fleet so 
vastly superior to Von Tirpitz’s effort as to leave 
bim no other alternative than to court absolute an- 
nihilation in open battle on the high seas, or to accept, 
as he has done, a strategical defeat by letting his 
ships rust at their moorings. 

Regarding the German Navy as a whole, it must be 
confessed that it is lacking in originality. The enter- 
prise and novelty which have characterized the prepar- 
ation of the war material of the German army seem 
to have been wanting among the men who have been 
responsible for naval construction. Von Tirpitz, or 
the German Admiralty, or whoever it may be, seems 
to have been content to play the general role of 
copyist; and it must be confessed that the imitation 
has not been very well done. The Screntiric AMERICAN 
has been a pretty close student of naval affairs for the 
past twenty years, and this lack of originality has 
formed the subject of comment. in our columns more 
than once. We particularly draw attention to the 
fact that, right down the line, the armament of the 
German ships has been lighter and less efficient than 
that of contemporary navies. In proof of this we have 
but to point to the ten ships of the “ Wittelsbach ” 
and “Kaiser Frederick I11” classes, which mount 
nothing heavier in their main batteries than a 94-inch 
gun. This stupendous error is based upon the mistaken 
theory that great penetrating and smashing power in 
the individual gun is less effective than rapidity and 
volume of fire from a smaller gun. This cardinal error 
has run right through the whole twenty years of the 
development of the German Navy, with the result that, 
ship for ship of even date, the Germans have opposed 
ll-inch guns to 12-inch, and 12-inch to 15.5- and 
Li-inch guns of the possible enemy. Fatal, indeed, has 
been this error. It has left its mark upon all classes 
of ships, and has been largely 
disasters which have overtaken cruisers, scouts and 
encountered the more 


responsible for the 


destroyers when they have 
heavily armed ships of Admiral Jellicoe, 

Although Germany had nothing lo with the early 
development of the submarine, it must be admitted that 


her technical contribution to naval construction, due 


to her fine work in the production of oi otors, has 
been a notable one. 

During the early years of the experimental! k by 
other nations, Germany scoffed at the subu e as 


when she did take it i ind, 


tlicient ofl engines, she intro 


being impracticable; but 
and installed her own 

duced a class of submarines which to-day are probably 
superior to those of any other nation. So far as is 
¢ a good engine, the 


of great novelty to 


known, however, outside of buildin 


German h made no contributio 
the submarine art 

Judged | he moral or ethical standards of naval 
warfare, it st be admitted that Germany has dis- 
endent oricinality. Nothing like Ger- 


been witnessed upon the 


ylaye a tr 
man submarine methods ! 
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high seas in centuries of contest for naval supremacy, 
and in the name of all that is humane and chivalrous, 
let us hope that the like of it will never be seen again. 

The initial successes of the German submarines 
against the war vessels of the enemy were creditable 
and perfectly lawful. When the “ Aboukir,” “ Cressy” 
and “ Hogue” were sent swirling to the bottom, fol- 
lowed later by the battleship “ Formidable,” it looked 
as if Sir Percy Scott's warnings of disaster were to 
be fulfilled. Not so, however; for time and the event 
have proved that against this, as against every pre- 
ceeding new and apparently overwhelming means of 
attack, 
As the weeks passed by, the major vessels of the Allies 


an efficient defense will eventually be found. 


proved to be safe against submarine attack, except 
when they were operating in confined waters, as at the 
Dardanelles and in the Adriatic. 

With the break-down of the German submarine of- 
fensive against military vessels, Von Tirpitz was con- 
fronted with a dilemma which might well have brought 
dismay to any mind Jess shrewd than his own. On the 
one hand, was his great fleet.of fighting ships held tight 
in the silent grip of a predominant naval power, and 
his fleet of submarines baffled in their search for a 
lawful quarry; and, on the other hand, stood the ex- 
pectant German nation, waiting for the master stroke 
which should win the freedom of the seas by dealing a 
mortal blow to British naval predominance. Something 
had to be done. If England was invulnerable as to her 
naval supremacy, was there not some other point 
through which Germany could thrust in the spear? 
There were the countless fleets of the British and 
French merchant marine. True; but they were safe- 
guarded from attack by certain humanitarian laws of 
war, to which Germany was co-signator with other 
nations of the civilized world. 

Well—Von Hollweg under the plea of necessity had 
torn up one scrap of paper, and so had leaped at the 
unguarded heart of France. Why not Von Tirpitz also? 
And thus it came about that the submarine officers were 
sent out to run amuck among the unarmed merchant- 
men and fishing boats of the enemy. And so in due 
course this gallant admiral hung around the neck of the 
German people the millstone of the everlasting shame 
of the “ Lusitania” disaster. 

So entirely unexpected was the attack on merchant 
shipping, that the losses were necessarily large until 
defensive measures could be devised. Gradually, and 
of late very markedly, the toll of lost ships has 
diminished. Nets, mines, drags, destroyers, thousands 
of armed trawlers, swift motor boats, watchful aero- 
planes and all the devices which scientific research and 
mechanical skill could devise, have done their work. 
This last hope of the German Navy has gone the way 
of all others, and the submarines which have survived 
the variegated onslaught of the British and French 
navies are so limited in number as to render the 
further prosecution of the war against merchant ship- 
ping not worth the cost and trouble. 


The Efficient Human Machine 

HERE is much talk about business efficiency 

these days. However, any kind of efficiency that 

does not call for a sound, well-adjusted, smooth 
running human machine will never be anything eise 
but a spurious efficiency, economically disastrous. The 
efliciency slogan, to be effective, has got to be a kind 
of subtitle to the health conservation slogan—which 
latter is the greatest idea twentieth century medicine 
has thus far evolved. What can be the use in expecting 
ideal etliciency in the face of such facts as these: Every 
third or fourth of us has been dying between fifteen 
and forty-five, life's economically most productive years 
of tuberculosis. Consider here the waste—almost too 
great for the mind to grasp—resulting from our suf- 
france of this one entirely preventable disease. One 
among eight of our women dics most cruelly of cancer, 
after suffering through many months to several years; 
many such unhappy women have kept working until 
this physical impairment has made them give up their 
tasks. Apart from the anguish all must sympathize 
with, what an economic loss is here represented. Of 
20,000 applicants for life insurance, imagining them- 
selves to be in sufficiently good health to get policies, 
43 per cent were found to have some kind of heart or 
kidney or artery ailment. Six hundred and fifty thou- 
sand working people die annually of preventable 
diseases. 

The Germans years ago worked out scientifically the 
relation between human impairments and accidents, 
with the result that they have cut down the latter at 
east 50 per cent. The best surety against industrial 
accidents is an alert mind in a virile body; on the other 
hand the sure preliminary to accident is an exhausted, 
devitalized human machine. The corollary here is that 
a wise corporation, soulless if you like, will ever seek 
to establish the essential parallelism of efficiency and 
humanity. 

The simple truth is, we Americans are the most ex- 
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travagant people in or out of civilization, and in noth- 
ing more so than in our flesh and blood resources. It 
is precisely as if many thousancs of us were falling 
blindly over a horrendous precipice, at the bottom of 
which we have placed the best equipped ambulances in 
the world, to take us off to the most magnificent hos- 
pitals in the world—after we have been hurt. Why is 
there not now a guarding rail around the edge of that 
precipice? why are not the danger signals hoisted? so 
that the finest machinery in the cosmos shall not be 
smashed beyond repair and carried forthwith to the 
scrap heap; or have to be mended to 70 or 50 or 30 
per cent of its former efficiency, and with a much short- 
er daily running time than if it had remained whole and 
unimpaired. ? 
What then is such a railing? What are the danger 
They are manufactured according to specifi- 
cations prepared in the science of preventive medicine; 
and they are figured out on the basis that an ounce 
of prevention is worth tons of regret, of most unneces- 
sary suffering, of vast material loss. The main idea is 
to unmask the masked symptoms—the only way to do 
which is by exhaustive, at least annual examinations 
of employees. By such means is real efficiency attained ; 
the productivity of plants increased; and length of 
days assured the valuable employee. Besides, through 
such periodic examinations the employer will learn 
how to place his impaired men; how little occasion there 
will be to discharge them utterly. He will not send a 
man with a leaky heart to paint a high wall; a weak- 
lunged man he will take out of a dusty shop and put 
to outdoor work; and so on. 

But here one sounds a warning note. Isn’t it a 
dreadful thing to reveal such impairments? Will not 
the working man be terrified to learn the truth? Such 
an argument is about as logical and as merciful as if 
one should say: “ Don’t, for heaven’s sake, put a light- 
house on those rocks; it would reveal to those aboard 
ship the awful peril they are in!” 


signals? 


Nothing More to Invent? 
OMEONE poring over the old files in the United 
States Patent Office at Washington the other day 
round a letter written in 1833 that illustrates the 
limitations of the human imagination. 

It was from an old employee of the Patent Office, of- 
fering his resignation to the head of the department. 
His reason was that as everything inventable had been 
invented the Patent Office would soon be discontinued 
and there would be no further need of his services or 
the services of any of his fellow clerks. He, therefore, 
decided to leave before the blow fell. 

Everything inventable had been invented! The writer 
of this letter journeyed in a stage coach or a canal 
boat. He had never seen a limited train or an ocean 
greyhound. He read at night by candlelight, if he 
read at all in the evening; more likely he went to bed 
soon after dark and did all his reading by daylight. 
He had never seen a house lighted by illuminating gas. 
The are and incandescent electric lights were not to be 
invented for nearly a half century. 

If he had ever heard of electricity he thought of it as 
the mysterious and dangerous fluid that strikes from 
the clouds during a thunderstorm. That it could be 
harnessed to do man’s will had never occurred to him. 

He never heard the clicking of a telegraph sounder. 
The telephone would have seemed as wonderful to him 
us a voyage to the moon. Motion pictures would have 
reminded him of black art, and the idea that a machine 
could be invented whereby man would fly above the 
clouds like a bird, ascending and descending at will, 
would have seemed to him merely absurd. 

The modern printing press, the linotype machine, 
which seems almost to think; the X-ray, by means of 
which surgeons diagnose disease and injury and lay out 
their work with scientific certainty, these things were 
yet to be invented long after he was dead. He could 
not imagine the automobile, now so common that they 
cover the streets and roads of all the world. 

He could not dream that a cannon would be made to 
throw a projectile more than twenty miles, that repeat- 
ing rifles, revolvers, and machine guns would be inyent- 
ed, that steel monsters of the deep would speed invisibly 
under the seas with the power to send a giant ocean 
liner to the bottom within a matter of moments. 

He lacked the imagination to see all the thousands 
and tens of thousands of comparatively small inventions 
that have come into being since his day, some of them 
for good and some for evil, but all telling a story of 
progress of one sort or another. Probably in this he did 
not differ from most of his fellowmen in his day. It is 
very likely most of his friends agreed with him that 
the limit of invention had been reached. 

He seems unfortunately deficient in imagination and 
in optimism, as we read of his letter of resignation in 
the musty files of the Patent Office. But let us not take 
too much unction to our souls. We are quite as ignor- 
ant of what the next eighty years may bring forth as 
he was of the future of American inventions. 
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Notes on the War 


The Number of German Submarines.—A German 
naval officer is authority for the statement that sixty 
submarines have been put in hand in German and 
Belgian yards since the outbreak of the war. Of 
these 24 are of about 250 tons displacement; 12 of 
about SOO tens; and 24 of about 1,200 tons. Accord- 
ing to this authority, over one half have been passed 
into service and this, at the time the statement was 
made, gives an average rate of completion of about 
two boats every three weeks. At the present rate of 
construction it would seem from these figures that the 
German statement of their putting out one boat a week 
may be correct. 


The Trans-Siberian Railroad in the War.— 
When the histoiy of the war comes to be written, one 
of its most interesting sections will be that dealing 
with the effective work done by railroads hastily con- 
structed back of the armies engaged. One of the most 
important works now being undertaken, it is stated, is 
the double tracking of the great Siberian railroad, a 
work which will add enormously to the effectiveness 
of the Russian army, especially during the winter 
months. Russia has placed an order in this country 
for 100 locomotives of which 35 have been completed 
and dispatched to Russia by way of Vladivostok. 
These will doubtless be used for transporting muni- 
tions from Archangel into Russia, before that port is 
closed by the winter ice. 


Starvation That Would Be Fatal.—There has been 
much loose talk about starvation as a means of ending 
the war. Thus, there has been the German outcry 
about the starvation of the German people through 
the British blockade—something which the German 
press Officials, equally with every other intelligent ob- 
server of war, know to be an absolute impossibility. 
More to the point is the talk about starvation in 
munitions of war and through lack of the enormous 
capital necessary to carry it on. If one could sit just 
now at the meetings of the great general staff of the 
German army, however, they would find that among 
these gentlemen there looms up large and threatening, 
the danger of starvation in men. Including Russia, 
the allies can put from one and one half to two men 
in the line against every one by the Central Powers. 
When the thousand-mile front of the latter becomes too 
thinly held, it will be broken and the end of the war 
will be in sight. 

The Russian Naval Victory at Riga.— A_ corre- 
spondent, in commenting upon our estimate on the 
value of the Russian victory at Riga, which un- 
doubtedly has served to delay, if not to defeat, the 
German operations against the port of that name, 
claims that we attach altogether too much importance 
to that engagement and that we have magnified the 
result. As a matter of fact, the failure of the German 
attempt, undoubtedly made on a large scale, to force 
the entrances to the Guif and land an expeditionary 
force to co-operate with the left wing of the German 
army, must be reckoned as one of the most important 
naval victories of the war. Although the mobile de- 
fences, as represented by the battleship “ Slava” and 
the gunboats, did good work, the mainstay of the Rus- 
sian defences consisted of the system of mines and 
torpedoes. Indeed, the coast-defence system of this 
character, in which the Russians are very expert, ap- 
pears to have been thoroughly effective. It is probable 
that here, as elsewhere, the Germans’ defeat was due 
to their utter contempt for the fighting ability of the 
enemy. There is every evidence that the lessons of 
1904 have been laid well to heart by the Russian Navy 
whose naval exploits have been highly commendable. 


The Most Powerful Battleship.— In commenting 
on our recent article comparing the four battleships, 
“Queen Elizabeth,” “ Tourville,” “California” and 
“Fuso,” the Army and Navy Military Record says: 
“The judgment of the ScrenTIFIC AMERICAN that the 
29,000-ton 
the “Queen Elizabeth,” and is about on a par with 
the United States “ 
prise, not so much the judgment in itself as the method 
at which it has been arrived at. In rating the com- 
parative power of these ships, the American critic 
assumes they are fighting at a range of 10,000 yards. 
Now, Paris experts, who from the first have acknowl- 
edged the superior ballistic and engineering attain- 
Ments embodied in the British design and its superior 
practical advantages for contests at extreme distances, 
have found some consolation in the firm belief that the 
“Tourville” type with its formidable battery of 16 
heavy guns has no rivals at the ranges of 10,000 meters 
and under. This opinion, they based on the command 
of are and rate of fire of the 4 quadruple turrets and 
on the penetration and smashing power of the new 
13.4-inch shell.” 


“ Tourville” comes in order of value after 


California,” has caused some sur- 
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Errors of Precise Leveling.—In 4 recent discussion 
of this subject, Mr. William Bowie, of the Coast and 
Geodetic Survey, stated that very accurate determina- 
tions of elevation above some adopted datum had been 
made possible by the great improvements in the Y-level 
during the last half century. The International 
Geodetic Association has defined leveling of high pre- 
cision as that which has a probable accidental error 
not greater than 1 mm. per kilometer, and a probable 
systematic error not greater than 0.2 mm. per kilo- 
meter. While most errors are eliminated by the 
method of leveling, these methods do not ensure 
against errors due to refraction in leveling on steep 
slopes; such errors depending upon the time of day 
and the weather conditions. Recent investigations ap- 
pear to show that, on an average, an afternoon run- 
ning gives a greater difference of elevation between 
two points than a morning running; also that the dif- 
ference is greater in cloudy than in sunshiny weather, 
and greater during wind than in calm, 


Why the Southern Hemisphere Is Colder than the 
Northern.— Although most authorities have described 
the southern hemisphere as only slightly colder than 
the northern (the annual means, according to Spitaler, 
being 14.90 deg. C. and 15.2 deg. C., respectively), Dr. 
G. C. Simpson, the well-known British meteorologist, 
has recently declared that the southern hemisphere is 
much the colder, and has explained why. The air is 
not warmed by the passage of the sun’s rays through 
it, but by contact with the warm ground beneath. In 
the northern hemisphere there are large masses of 
land to absorb the sun’s energy and give heat to the 
atmosphere, while in the southern the surface is mainly 
water. The whole mass of land within the antarctic 
circle is permanently covered with ice, which is prac- 
tically a perfect reflector, and thus returns to space 
most of the solar energy that falls upon it. Dr. Simp- 
son thinks the fact that “ 5,000,000 square miles of the 
earth’s surface in the southern hemisphere reflect into 
space a large part of the energy received from the 
sun” is one of the chief reasons for the difference in 
temperature between the two hemispheres. 


A New Method of Measuring Gravity at Sea 
has been devised by Dr. L. J. Briggs, of the U. 8. 
Department of Agriculture. It is constructed on the 
principle of the mercurial barometer, except that the 
cistern is closed and thus the air within it is not in- 
fluenced by fluctuations in the pressure of the air out- 
side. The most ingenious feature of the instrument is 
a device for adjusting the height of the mercurial 
column without altering its length. This is effected 
by giving the end of the glass tube a spiral form and 
making it sufficiently flexible to allow a slight vertical 
adjustment by means of a micrometer screw. Thus 
the volume of the enclosed air and the volumes of 
mercury in the tube and the cistern, when the instru- 
ment is set for an observation, are the same as at any 
other observation. Finally, the whole apparatus is 
surrounded by melting ice, and is thus kept at a con- 
stant temperature. The height of the mercurial column, 
after adjustment, as read from the micrometer head, 
serves as a measure of the force of gravity. The 
apparatus is swung on gimbals to ensure verticality, 
and hung from spiral springs to reduce vibration. 
Daily observations with the apparatus on a voyage 
between Tahiti and San Francisco indicate a slight 
excess of mass in this part of the ocean, particularly 
in latitude 16 deg. to 24 deg. N., and longitude 130 deg. 


to 135 deg. W. 


Geological Survey Maps for Sale at Postoffices.— 
The great series of topographic maps which the U. 8. 
Geological Survey has had in course of publication for 
many years, and which will ultimately cover all parts 
of the United States, has undoubtedly been | widels 
used by the public at large than it deserves to be. 
Nearly two fifths of the country has now been mapped, 
including the whole of Massachusetts, Connecticut, 
Rhode Island, New Jersey, and the District of Columbia, 
and portions of every other state in the Union. For 
10 cents anybody living in a region for which the 
mapping is complete can obtain a chart of his locality 
on a scale large enough to show the principal roads, 
as well as every brook, pond and hill of any conse- 
quence. Altitudes are shown in great detail by contour 
lines. The general utility of such maps is obvious, 
and in order to give them a wider circulation the 
Survey has adopted the plan of sending a sample copy 
of each new map to the postmasters in the area covered, 
with the suggestion that they tack it up in a con- 
spicuous place in the postoffice. A small stock of maps 
is also sent to each postmaster for sale. The post- 
master receives a commission for his services, and the 
public is enabled to buy the maps without writing to 
Washington. One postmaster in Minnesota reports 
having sold 125 maps the first month he handled them. 
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Radio Communication 


South African Time Signal Service.— According to 
a report received, there has recently been tnaugtrated 
at the Union Government wireless station at Slangkop a 
radio time signal service for the convenience of mar- 
iners in South African waters. The signals will be 
sent out daily. The stations at Cape Town and Durban 
are operated during the 24 hours of each day and send 
signals of 600 meters wavelength. At 11 o’clock 
(Union time—9 o’clock Greenwich time) at night, time 
signals are emitted by the Cape Town station, extend- 
ing over an interval of 30 seconds. The time signals 
are preceded by the usual warning signal. 


Approach of Storms Detected by Coherer Device.— 
A revival of the long abandoned filings coherer used 
so extensively in the pioneer days of radio communica- 
tion is presented in the novel form of an electric storm 
detector used at the Waterside station of the New York 
Edison Company. Briefly, the equipment comprises e« 
filings coherer, a sensitive relay, a decoherer for restor- 
ing the filings to their normal, loose state, and an 
alarm bell. Long before a thunder storm is within 
hearing distance the sensitive coherer operates the 
alarm bell and gives warning to the power station at- 
tendants of the increase in load that is to follow. It 
is said that during some storms when it becomes quite 
dark the load is increased over 60,000 kilowatts in the 
course of 5 minutes’ time. It is obviously necessary 
for the attendants to have ample warning se as to be 
prepared to take care of the sudden load that is thrown 
on the generators. 


Receiving Set Operated by Push Buttons.-— 
A New York inventor has just introduced a distinet 
innovation in the field of radio commuhication, which 
is in the form of a receiving set operated by 10 push 
buttons or keys. The various steps in tuning the dif- 
ferent components of the set are accomplished by the 
manipulation of the keys; a 12-volt motor operating 
the coupling mechanism of the receiving transformer 
and regulating the amount of inductance included tu 
the primary and secondary circuits, according te the 
keys that are depressed by the operater. Two smaller 
motors are employed for operating the two variable 
condensers that take care of the finer degrees of tuning. 
Dials placed in front of the instrument indicate the 
amount of coupling, inductance or capacity being used 
at any moment. The set tunes to 12,000 meters wave- 
length, and from the minimum to the maximum adjust- 
ment of all the instruments, only 12 seconds are 
necessary. 


Improvements at the Sayville Station.—At the be- 
ginning of the European war the Sayville w'reless sta- 
tion, situated on the southern shore of Long Island, 
was equipped with © wireless transmitter rated at 
35 kw. With the severing of her cables Germany found 
it necessary to rely on this station, as well as another 
powerful plant at Tuckerton, N. J., for communication 
with the United States. And the difficulty of trans- 
mitting and receiving radio messages through the un- 
favorable atmospheric conditions prevailing during the 
summer season soon proved the original transmitter in 
sufficient for reliable and constant communication, with 
the result that more powerful equipment was decided 
upon. Since then, three 500-foot towers have been 
added to the aerial system, and the original trans 
mitter has been replaced by one of 100 kw. rating; the 
present station being equipped to insure uninterrupted 
service with the German station at Naven (near Ber 
lin), irrespective of atmospheric conditions shert of a 
thunderstorm in the immediate vicinity of elther 
station. 


Increasing Wireless Ranges by the Use of Kites.— 
Promising results were recently secured by the United 
Signal Corps while experimenting with wireless 
acriais suspended from box kites during maneuvers in 
Massachusetts. Although the average range of a set 
using the portable mast and antenna is 25 miles, it was 
found possible to transmit messages 150 miles with the 
same set attached to an antenna suspended from a 
string of box kites elevated to 6,600 feet. Not alone 
the transmitting range but the receiving radius as 
well was materially increased with the use of the kite 
aerial; messages from the Government station at 
Arlington, Va., as well as from a station at Bermuda, 
being intercepted. It is planned to conduct extensive 
experiments with kite antenne, and present opinions 
are that the average range of the army field sets will 
be increased anywhere from 6 to 16 times. The 
use of kité aerials is not a novelty in radio communica- 
tion, for they were used in the very beginning of the 
art and many times since. Numerous factors render the 
employment of kite antenn# uncertain and often un- 
satisfactory, but with the appearance of kites of new 
design there is a strong possibility of obviating many 
of the present obstacles. 
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Salvage of the Submarine 


How the Vessel Was Recovered fro 
By Naval Constructor 
J.A.Furer U.S.N/, 





F-4 | 


Depth of 300 Feet 








[ Yr’ to the time the F-4 was lost, the United States 


Navy had been entirely free from serious sub 
warine accideuts In fact, our navy was the only one 
operating any considerable number of under-watet 


eraft which had not lost one or more such vessels 


rie four submarines of the I class had been 
operating in Hawailan waters since August, 1914. On 
the werning of March 25th, 1915, at about 9:15, the 
F4, preceded by the F-1 and F-2, stood out of Honolulu 


Harber for a submerged run. On the way out, the F-4, 


running submerged mut with periscopes showing 


passed the F-1, standing in on the surface. The com 


manding officer of the F-1, noticed that the periscopes 
of the F-4 were trained on him and waved his cap in 


dument That was the last signal exchanged 


by the doomed vessel 


with the living world 


The other two submarines returned to the harbor 


heortl but when the F-4 had not returned by 10:30 
\.M.. the officer of the deck of the tender “ Alert” be 
ame alarmed and reported the fact to the Commanding 
(ificws \ fast motor boat was promptly dispatched 


to search the harbor fairway for any signs of the 
vesse| The other three submarines and all the power 
boats of the “ Alert” presently joined in the search. 
in the meantime, also, men had been stationed to listen 
in on the submarine signal sets of the “ Alert” and of 
the other vessels. This watch was kept for days, but 
not the slighfest sign of life was ever received from the 
lost submarine 

At about 12 


quantities of air bubbles and an oil slick on a range 


o'clock one of the vessels came across 


Diamond Head and Barber's 


1,200 feet of 


ipproximately between 


Point The chart shows 


Pontoon alongside the wrecking scow ready to be sunk 
lives if the men survived the accident at all,—was to 
drag the craft into shallower water. This was known to 
be feasible only in case the living and machinery spaces 


With 


y waterlogged, her weight would 


of the submarine had not been filled with water. 


the vessel complete 
have been more than 260 tons. This was no doubt 
actually the condition of the submarine within a few 
hours after the accident There was, of course, not 
the slightest possibility of dragging any such weight 
at 


in shore and up hill. To have made no attempt 
dragging would, however, have meant giving up all 
hope of saving the lives of the crew at once, because 
no lifting gear could be improvised and made fast at 
a depth of 300 feet, within the time available for rescu 
ing the men. 

Tugs were brought to the scene of the accident to 
drag the bottom. For this purpose, a sweep about 2,006 
feet long was made of chain and wire cables. Two 
tugs towed at each end, parallel to each other, and 
about 400 feet apart. One account of the great depth 
of the water, a very long sweep had to be used to insure 
its dragging the bottom. It was difficult to determine, 
even approximately, the location of the submarine, be 
cause the air bubbles showed only intermitteptly and 
the oil slick soon spread over a very large area. 

During the night a microphone was constructed on 
the “ Alert” 


vessel in case of contact. 


for sounding the bottom and detecting the 
This apparatus consisted of 
two sounding leads strapped together. Into the bottom 
of each lead a nail was driven. Electric conductors 
were connected to the nails and fitted to a telephone 


receiver. A number of dry cells were wired in to com- 


plete the outfit. On bridging the two nails with a 
metallic object, the circuit through the telephone re- 
ceiver was completed,—recording a click. 

After dragging the sweep back and forth over the 
bottom all night, it caught firmly under the vessel about 
noon the next day. A good many strikes had been made 
previous some of which may have been around the 


+] 
top or the 


submarine, but slipped off. The only evi- 
dence that the vessel had been caught was that air 
bubbles again appeared in the locality where they had 
Also, by sounding with the 


been previously noted. 


microphone over this area, a large metallic object was 
ocated which was correctly assumed to be the sub- 
marine. The depth of water around this spot varied 
from about 295 feet to 315 feet. The position was 
plotted and the vessel found to be lying about a mile 
and a half from the harbor. 

\ll efforts to drag the vessel in shore were, however, 
fruitless. 


100 tons, by means of a dredge, and towing in shore 


Even after applying an upward pull of about 


with all the power available, the submarine could not 
be moved. This was the final confirmation of the be- 
lief that the vessel must be completely filled with water. 
While these attempts at rescuing the crew were being 
made, steps were being taken to salvage the vessel by 
lifting. No ready-at-hand salvage gear of any descrip- 
tion was to be had in Honolulu. This was not, however, 
a particular handicap, because none of the usual sal- 
vage methods could have been applied in any case, on 
account of the great depth of water in which the vessel 
lay. 
For the main units of the salvage plant, two substan 
tially built mud scows, 104 feet long by 
The use of 





water in this locality. Had this spot been 
the resting place of the F-4, there would 
have been no use in attempting to bring 
her te the surface However, the oil 
«med to come from inshore, which left 
some hope that the vessel might not lie 
bevyoud the depth of human assistance. 
The ocean floor rises very steeply to 
form the Island of Oahu, as it does around 
of the islands in the Pacific Ocean 
which are of volcanic origin. Only a few 
humdred vards inshore from the locality 
covered by oil, soundings gave a depth of 


about 200 feet. This was encouraging and 








36 feet beam, were selected. 
the scows strictly as pontoons—that is, 
the employment of their buoyancy alone 
for lifting—was ruled out, because there is 
practically no tide off Honolulu. 
Windlasses were improvised instead, 
for lifting. Five 30-inch I-beams were 
first of all laid across the mud pockets 
so as to transfer the large concentrated 
loads to the fore and aft framing of the 
scows. Fortunately, heavy shafts could 
be procured in Honolulu, as they are used 
in the sugar mills, and are consequently 
earried in stock by the machine shops. 
Shafts 13 feet long by 145¢ inches in 








left a chance that vessel might not be 
he very dee} A t ’ the 


first bearings 


F-4 coming up. bow pontoons on surface, middle pontoons just emerging 


diameter were selected for the wind- 


lasses,—the lifting slings being wound up 


directly on the shafts. These shafts were 





‘fwo divers from the submarine flotilla 
made a descent in this vicinity to a depth 
of 100 feet without reaching bottom and 
without seeing anything of the F-4. These | 


men went dewn under helmets only, 

this as a matter of choice, because of 
the somewhat greater facility in coming 
to the surface in case of an accident to 
the alr supply This depth was later ex- 
“leg hy one of the divers who descended 
t 15 feet under a helmet alone, but again 
without renching the bottom or seeing the 
VeRne A descent to this depth, with air 
supplied by a pump, is probably a record. 
The return of this diver without suffering 


from acute @aisson disease or other phys- 


supported by three cast-iror pillow blocks 
secured to the I-beams. Two windlasses 
were fitted side by side on each scow so 
that two slings might be used under each 
end of the vessel. It would have been 
quite impossible to obtain a single wire 
hawser of sufficient strength to carry one 
end of the submarine under the live load 
conditions to which the slings were sub- 
jected. 

A hoisting engine was installed on each 
scow for winding up the slings. These 
engines naturally, not powerful 
enough to do the work without a large 
purchase. In the case of one scow, the 


were, 











ical impatrment is almost miraculous 


The only possible chance of saving any 





Towing the F-4 suspended from the pontoons 


power had to be multiplied 18 to 1, and, 
in the case of the other,—which had @ 


~~ 
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smaller engine—36 to 1. This was accomplished 
for each windlass by reeving up a _ triple-sheave 
tackle with %-inch wire rope leading to one of 
the engine drums. To the traveling block of the tackle 
the winding spool rope (as shown in one of the photo- 
graphs) was shackled, This rope was wound up by 
hand on a spool which was driven on to the square end 
of the windlass shaft. By unwinding this rope by 
power, the requisite turning effort was applied to the 
windlass shaft. As soon as the two blocks of the 
triple purchase came together, the spool rope was un- 
shackled from the traveling block,—rewound on the 
spool by hand, the triple purchase overhauled, and 
again shackled to the rope, ready for another lift. Dur- 
ing this fleeting process the windlass shaft had to be 
kept from turning backward. This was accomplished 
by slipping a nickel-steel locking pin through a hole in 
the spool,—as shown in one of the photographs,—and 
backing down until the ends of the pin rested on pillow 
blocks provided for the purpose. Four locking pin 
holes were bored in each spool. 

The construction of the winding spools was one of 
the most bothersome features of the design, because of 
lack of manufacturing facilities. A steel casting plant 
was not available. Cast-iron could not be trusted, as 
the stresses to which the spools were subjected in serv- 
ice were very great. They were therefore built up solid 
of steel plates. The core was made of ten 14-inch plates 
in the absence of any heavier available material, the 
side plates being of %4-inch material. All were riveted to- 
gether and the core lined with Douglas fir. As the 
diameter of the spools was 50 inches and the diameter 
of the windlass barrel 15 inches, a multiplication of 
power of better than 3 to 1 was obtained. 

The ends of the hoisting cables were secured by 
means of hook bolts passing through holes in the wind- 
lass shafts. These bolts were 214 inches in diameter. 
by setting up on the nut at one end of the bolt, the 
hook was drawn down over the cable so hard that 
friction prevented the end from slipping through. The 
end was also backed up by cable clamps and three dead 
turns of the lifting hawser allowed before taking up 
the load. The length of the scows limited the travel 
of the running block of the triple purchase to about 
fifty feet. This consequently limited to three turns the 
number of revolutions of the windlass shafts obtainable 
without rewinding the spool rope. The windlasses then 
had to be locked, the blocks overhauled and the rope 
rewound. This was the condition on the scow having 
the more powerful engine. On the other scow, on ac- 
count of the introduction of a luff to increase the pur- 
chase, only one half turn of the shaft could be obtained 
between fleets. While this method of lifting promised 
to be very slow when the design was 


SCIENTIFIC AMERICAN 

















Winding spools of windlass—Locking pin at left 


the hull of the submarine to the desired position. 

Search was made while the scows were being rigged, 
for hoisting cables of requisite strength to carry the 
loads. Cables of these dimensions are not carried 
in stock by manufacturers, and, as was to be expected, 
had to be picked up here and there. Only one cable 
could be located which was entirely satisfactory. This 
was a plough-steel wire 254 inches in diameter. For 
the other three slings galvanized steel cables 2% inches 
in diameter, and plough-steel 2 inches in diameter had 
to be used. One of the chief difficulties in handling 
hawsers of such size is their weight and stiffness. The 
25-inch plough-sieel cable weighed over seven tons and 
was not much more flexible than a bar of iron. 

Within a few days after the accident, the Navy 
Department started a party of divers from New York 
for Honolulu to assist in the salvage operations. The 
Bureau of Construction and Repair had been conduct- 
ing experiments for some time on deep sea diving. 
Even though the divers could do very little work at a 
depth of 300 feet, their services were needed to report 
on the position of the lifting hawsers so that they could 
be shifted intelligently to the desired locations. 

Contrary to the general belief, a special suit is not 
worn for deep sea work. The diver is subjected to the 
full pressure corresponding to the depth in which he is 
working, as is the case in ordinary shallow water diy- 
ing. The difference between the deep sea procedure 
and the shallow water, procedure lies merely in the 
method of supplying air, and in the scientific restora- 
tion of the diver’s body to a normal state of equilibrium 
while returning to the surface after having been sub- 
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jected to abnormal pressures. Air for deep sea work 
is supplied from storage tanks,—the pressure being 
regulated from above, according to the depth at which 
the diver is working. In this instance a number of 
torpedo flasks were charged to a pressure of 2,250 
pounds. The air is supplied to the diver’s helmet 
through the usual hose line after being passed through 
a reducing valve. The diver also has contre) valves so 
that he can regulate the air supply. By means of the 
helmet valves he can make himself lighter or heavier 
at will. When the submarine was in 300 feet of water, 
the pressure to which the diver was subjected when on 
‘the bottom was about 135 pounds to the square iach. 

The rate at which the diver is brought to the surface 
is fixed by the length of time he was exposed to any 
given pressure. For example, the first diver to go down 
on this job made the descent in five minutes and was 
on the bottom at a depth of 306 feet for twelve minutes. 
He was then brought back to the surface in oue hour 
and forty-five minutes to insure gradual decompression 

The diver is allowed to come up fairly rapidly until 
a depth of 100 feet is reached. A Jacob's ladder of 
this length, with rungs spaced 10 feet apart, is sent 
down to him so that when he reaches this depth ir his 
ascent he can rest on the lowerfiost rung. The diver 
is required to stop on each rung for the length of time 
called for by certain tables which have been worked 
out from experimental data. Decompression is in this 
manner accomplished slowly enough so that he will 
arrive at atmospheric pressure restored to normal con 
dition. 

Although the diver does not become conscious of 
fatigue while working under great pressure much 
sooner than if he were working near the surface, the 
exertion is, nevertheless, much more exhausting. This 
was demonstrated in the case of a diver who remained 
on the bottom 30 minutes, trying to pass a small reey 
ing line,—the only actual manual work at this depth 
which was attempted. According to the diver’s statement, 
he was not conscious of becoming fatigued while on the 
bottom, but after coming to the surface he collapsed 
from exhaustion and did not regain his strength for 
3 or 4 days, notwithstanding the fact that the man 
was a perfect physical specimen. 

After innumerable difficulties the 4 wire hawsers 
were placed under the submarine in the desired loca- 
tions and the ends made fast to the windlass shafts. 
As was feared, however, the strength of the cables be 
came impaired rapidly, owing to chafing, where they 
passed around the bilges of the vessel. After lifting 
about 25 feet and towing inshore to a new landing 
one of the smaller hawsers parted. While it was being 
replaced, bad weather set in, and presently all of the 

other hawsers parted likewise. Just one 





evolved, it developed to be an insignificant 
item in the total time consumed in the 
salvage operation. On one occasion the 
submarine was lifted 58 feet in less than 
two hours after all the preliminary work 
of preparing to lift had been completed. 
This preliminary work took 21 days. 

In designing the gear, shafting, and 
supports, the live load conditions due to 
the almost continual swell had to be 
reckoned with. If the assumption could 
have been made that 260 tons of dead load 
would be distributed equally among four 
lifting slings, the design could have been 
much simplified. Instead of that, the as- 
sumption had to be made that half the 
weight of the vessel would come as a live 








month from the date of the accident not 
a line was around the vessel and the onl: 
measurable progress was a reduction i 
|| the depth of water from 300 to 275 feet 
; However, the adequacy of the lifting 
gear had been demonstrated as well as 
the feasibility of sweeping lines under the 


vessel. It was now obvious that wire 
hawsers could not be counted on to resist 
the chafing action caused by the more or 
less continuous swell. Four slings were 
made up instead, of 90 feet of 25¢-inch 
chain into the ends of which the wire 
hawsers were spliced. By having only 
chain in contact with the hull of the 
vessel the stranding of the wire hawsers 
was avoided. Chain causes more damage 





to the plating of a yessel when so used 





load on a single sling at times. That this 
assumption was not extravagant was fully 
demonstrated during the salvage work. 
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The F-4 and pontoons in dry dock 


than wire. For this reason that type of 
x was ruled out originally Great 


slin 


difficulty was experienced in getting the 





Two steam-driven pumps were installed 
on each scow, so that in case it should be- 
come necessary to use more power for 
starting the submarine off the bottom than 
could be delivered by the hoisting engines 
the buoyancy of the scows could be called 
on. The buoyancy of the scows had to 
be called on only once, however. 

A dredge, from which the boom and 
bucket gear had been removed, was used 
as the central unit of the salvage plant. 
This dredge was selected because it was 
equipped with a 10 x 14-inch engine 
feared to six drums, any of which could be 
operated independently of the others. This 
dredge was anchored near the submarine. 
After sweeping the lifting hawsers under 
the submarine, the ends were taken to the 
dredge and hove in by means of the drum 
Wires,—thus mooring the dredge over the 
vessel. The gearing between the engine 
and the drums was such that a very con- 
Siderable pull could be applied to the 








new slings in place, as the former method 
of sweeping by means of two tugs was 
impracticable, but they were finally 
worked to the desired locations. 

The vessel was lifted 225 feet in a few 
days, once the slings were in place, and 
towed inshore to a spot just off the chan 
nel entrance where the depth of water 
is only 50 feet. Preparations were being 
made for a final lift which would hay: 
brought the submarine high enouch to 
permit entering the channel and tanding 
the vessel in a floating dock in the harbor. 
Only a few hours were needed for this 
work, but in that short space of time a 
set in and wrecked 


heavy ground swe! 
the operations. High surf waves built up 
in an incredibly short time which caused 
the scows to charge back and forth so 
violently that the shell plating of the sub 
marine gave way under the forward 
slings. All the lines had to be let go in 








hawsers, as was frequently necessary in 
order to make the lines render under 
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The large hole torn by the slings through the shell plating 


order to save the vessel from becoming 


(Concluded on page 344) 
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Strategic Moves of the War, October 7th, 1915 


B. W. Gardiner, Formerly of the 11th Cavalry, U.S. A. 


By Lieut. J. 


HE public interest, during the past ten days, has 
shifted from the operation in the eastern theatre 
imagination was 
stirred by the almost unheralded offense of the Allies 
The western battle 


tu the western, where the popular 
nerth of Arras and in Champagne 

lines, except for intermittent artillery duels, had been 
lying dormant for months and, as artillery duels not 
followed up by infantry attacks can be productive of 
no «change in position, was utterly devoid of interest. All 
during the week ending September 25th the artillery of 
beth the Germans and the Allies was more active than 
it had been for months. It was evident that a move 
ment by the Allies was in the air since they were the 
aggressors On the morning of the 25th the fire of the 
Allies concentrated in the Champagne and in the sec 
tion north of Arras showing clearly that these were 
the points of attack. In order that these movements 
may be clearly understood in their relation to the en 
tire front, they will be taken up in detail. In the first 
piace, it must be realized that no general drive against 
the German line is possible. The line is entirely too 
strong, the disparity in numbers is not so great as to 
give such a movement a sufficient probability of suc 
cess, and the loss of life would be all out of reason 
compared to the results achieved For even if the 
Germans were driven out of France by an army which 
when the German border was reached found itself ex 
bausted and depleted to the point where a further 
offense was impossible, the Entente would find itself 
solution of the war than 


military 


no nearer a satisfactory 


before—as has been repeatedly stated by 
critics not only in relation to this war but to all wars, 
the objective of every field army is not territory but 
men—the army of the adversary. If after any opera- 
tion vast territory be gained but the opposing army 
itself is still intaet, still capable of resisting and strik 
ing back, the operation has not been a success in its 
relation to the object for which the war is being waged. 
rhe present situation in the eastern theatre is ample 
proof of this contention. This inability to drive over 
the entire line being recognized, the next point is the 
determination of an alternative. Again let us turn to 
the eastern theatre to see how a similar condition has 
been met A front, containing some important and 
greatly desired post is selected, and by making use of 
avaliable highways and railroads a concentration of 
men and artillery is effected at each extremity of the 
selected front. An attack is then launched, the flanks 
of the opposing line are bent back and the creation of 
a salient results. It is obvious that if the advantage 
can be followed by striking against the side of this 
salient, the troops holding it must, if the side give way, 
retreat or be captured. This is the German strategy 
which bas won for German arms so many square miles 
of Russian territory. And this is the strategy which 
the French will use in their efforts to drive out the 
A glance at the accompanying map clearly 
The town of Lens, the great coal 


center of France, a point of crossing of important rail- 


invaders. 


illustrates the point. 


roads and highways, was the desired post. The front 
selected was between Vermelles and Neuville St. Vaast. 
After a terrific artillery bombardment, exceeding in 
violence even the British attack against the trenches 
of Neuve Chapelle, the Allies forward, the 
British from Vermelles, Mazingarde and Grenay, the 


Passing 


rushed 


French from Seuchez and Neuville St. Vaast. 
through Loos, after terrible hand to hand fighting in 
the streets and in the cellars of the demolished houses, 
they took possession of Hill No. 70, just a mile and a 
half northwest of the City of Lens, which completely 
deminates not only the city but all its northerly and 
At the same time the French 
forward advancing through and 
11%, and from Neuville St. 
of Petit Vimy. 
from the map. 


easterly approaches 


infantry also charg 
heyond Souchez to H 
Vaast to Hill No. 140 
The situation thus created is 
A deep salient has been created, the tips of which, 
measaring from Hill No. 70 to Hill No. 140, are only 
Both of them are, moreover, Command- 
If these 


ippure 


miles apart. 
ing positions in every sense of the word. 
points can be held against the German counter attacks 


which are being directed against them with all t 
energy and strength the Germans can bring to bear, 
from occupying the 


othing can prevent the Allies 


erritory -embraced by this salient. The approaches 
are under constant fire, the German line itself is sub 
ject to a plunging fire from flank, front, and rear and 
part of it is entiladed. The Allies have the advantage 
of position as ‘hey hold practically all of the higher 
hills and any ward movement they make will be 
lown hill, @s east of their 
rather rapidly in almost flat plain. At the first 
indication of an advance from either or both sides of 
the salient, the Germans Lolding it must retire or face 


lines the ground.~slopes 


inevitable capture. The Allies loss has been great it 
is true, but the German loss has been greater; and the 
Allies have the greater reserve in man power. The 
ultimate object of the Allies must be the railroads 
paralleling the German front which on this part of the 
line run north and south, as it is by means of these 
ines that the Germans effect their reinforcements and 
their concentrations. An analysis of the railroad situa- 
tion from this viewpoint will be made at a later date. 

In Champagne the means employed in the advance 
were entirely different—due to the difference in ob- 
jective. Here point which was 
coveted by the Allies as of strategical or 
importance. Rather which was 
wanted—the railroad line from Challerange near the 


there was no one 
economic 


there was a line 


westerly edge of the Argonne Forest to Bazancourt 
northeast of Rheims. The strength of the German 
position in the Argonne and in Champagne has been 
in great part at least due to the facility with which 


troops could be shifted from one point to another as 
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Vicinity of Lens—Old line shown by dots, new by solid line 
occasion demanded. This was due to the railroad 
running in rear of and almost parallel to their line 
between these points. It also greatly simplified the 
problem of supplies of food and munitions. This rail- 
road is that mentioned above and is the only road for 
a distance of 15 or 20 miles that can fill these func- 
tions. With this railroad in French hands, there is 
no way for the Germans in the Argonne to reach the 
Champagne line except by way of Sedan, and by a very 
roundabout way to Vouziers. The distances involved 
over this route are so great that for strategical pur- 
poses the road to Sedan may well be considered value- 
less to the Germans in their present position. In this 
connection it is well to remember that this is a war 
for railroads. The demands made on transportation 
are so enormous, because of the vast quantities of 
artillery ammunition that fighting requires 
and also because of food and other supplies needed for 
the vast armies employed, that railroads as a means 
ef effecting such transportation are not a relative but 
The Germans, of course, thor- 


modern 


an absolute necessity. 
oughly appreciated the advantage to them that lay in 
the posseasion-of the Challerange-Bazancourt line and 
the section of their front in Cliamrpagne was, as the 
French had found out in the fighting of last February; 
me of the strongest on the whole front. So heavily 
was this section manned that the French captures 
alone averaged 1,000 men for each mile of front they 
attacked. Not only that but it was so heavily forti- 
filed and so well defended by field works to which 
German engineers had given the character almost 
of permanent fortifications that it was considered im- 
pregnable. Nevertheless the French stormed it, first 
with a deluge of shell and then with infantry and ad- 


vanced to within 2 miles of the railroad where they 
dug themselves in and are now apparently thoroughly 
entrenched. In one place, in fact, they actually 
crossed the road but were driven back. As a means 
of German communication, however, the usefulness of 
the railroad has been seriously impaired, though not 
destroyed as it now under French 
In the Champagne as in 


totally comes 
artillery fire at short range. 
the Arras section the French have done much to justify 
the losses they Their objective in 
neither case has been attained, but their advance has 
been sufficient in both cases to bring the object of their 
attacks if not actually within reach, at least within 
The German press for political reasons 


have sustained. 


their control. 
has been inspired to discount the vaiue of the French 
advance. This is not only natural but expedient. If 
the Allies can hold what they have taken, however, the 
value of their advance will soon become apparent. 


Death of Wiliiam Watson 


— WATSON, Secretary of the American 
Society of Arts and Sciences since 1884, died on 
September 30th at his home in Boston, having attained 
his eighty-second year. 

Watson devoted the earlier part of his life to his 
education as well as to the teaching of mathematics 
and engineering at both Harvard College and the Mas- 
sachusetts Institute of Technology. In 1873 he was 
appointed United States Commissioner to the Vienna 
Exposition. Five years later he was a member of the 
International Jury at the Paris Exposition, as well as 
Honorary President of the Paris Congress of Architects. 
He wus also Vice-President of the International Con- 
gress of Hygiene which was held during the same year. 
During the years 1S78, 1881, 1883 and 1889, he was 
Honorary President of the engineering section of the 
French Association for the Advancement of Science. 
In 1889 he became Vice-President of the International 
Congress of Construction. In 1893 he was Secretary of 
the World’s Columbian Water Commerce Congress. 

Many societies and clubs included Watson among 
their prominent them being the 
French National Academy, the Cherbourg French So- 
ciety of Civil American Society of 
Civil Engineers, the American Society of Mechanical 


members, among 


Engineers, the 


Engineers, the Colonial Society of Massachusetts, and 
the Athletic, Round Table, Mathematical and Physical 
Clubs of Boston. He was a Fellow of the American 
Academy of Arts and Sciences and of the American 
Association for the Advancement of Science. Watson 
was well represented in the literary field with many 
mathematical books to his credit. 


New Krupp Armor Plates 

During the past year the Krupp works, at Essen, 
have perfected a new kind of armor plate that has a 
far greater power to resist the penetration of projec 
tiles than any heretofore produced. But, although 
these plates are extremely valuable for the protection 
of ships of war, a wide ‘application is anticipated for 
them in the building of safes. 

Not only are the plates so extremely hard that they 
cannot be drilled, and consequently any necessary holes 
have to be cast in the plates when they are made, but 
they have a remarkable resistance to the flame of an 
oxy-acetylene lamp, and these features make a safe 
constructed of them practically burglar proof. The an- 
nexed table gives the result of experiments made on 
plates 4 em (1.57 in.) thick. 


Gases used (cu. ft.) Hole burned (inches). 
of Material 
melted 


Time « 
experiment 


in minutes. Oxygen Acetylene .| Diameter. Depth. (eu. inch.) 
72 71.30 63.50 1.9685 1.378 | 2.44 
128 76.25 53.00 1.5748 0.630 1.22 
75 57.19 42 36 1.1811 0.669 | 0.62 
99 63.50 42.36 1.5748 0.709 | 22 
90 54.36 63.50 1.5748 0.709 | 1.22 


It will be seen’ that in no case was the plate pene- 
trated entirely. 
hole in a safe large enough to admit his hand, say 
three inches in diameter, it would take him six hours 
to do the work, and would require 350 cubic feet of 
oxygen and about 320 feet of acetylene, which would 
take four tanks of 150 cubic feet each 
venient outfit to carry on such expeditions. 

Although heating will soften these plates so that they 
can be bent to some extent it does not lessen their hard- 


ness. 
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If a burglar should attempt to burn a 


not a very con- 
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Electrical Exposition and Motor Show of 1915 

ISTORY in the making in the form of the tre- 
cds conflict raging throughout Europe—the 
wonderful machinery of modern warfare, enormous 
numbers of men engaged in battles lasting weeks, even 
months at a time, the transportation of munitions and 
food supplies for millions of soldiers, the destruction of 
cities, aerial fleets engaged in bombarding cities from 
the skies and in battling with each other—has quite 
overshadowed other events that have occurred during 
the past twelve months, more particularly events de- 
yoid of the dramatic. 

So it is that the progress made in the field of elec- 
tricity has gone unnoticed by the general public, al- 
though if the exhibits presented at the Electrical Ex- 
position and Motor Show for 1915 are to be considered 
as a criterion, there have been several achievements 
of the highest order and numerous minor ones scored 
during the past twelve months. 

It is safe to assume that the crowning feature of the 
Exposition was the exhibit of the American Telephone 
and Telegraph Company, in the form of an auditorium, 
wherein - instructive lectures were delivered on the 
development of the telephone, as well as long dis- 
tance transmission of conversation and music from San 
brancisco over the transcontinental telephone line. The 
auditorium provided seats for 164 persons, each seat 
being equipped with two telephone receivers which 
were connected at regular hours with San Francisco. 
The program included talking motion pictures on the 
birth of the telephone, including both the words and 
features of Thomas A. Watson, who under Dr. Bell's 
direction made the first telephone instrument; motion 
pictures of the constructional work on the transconti- 
nental telephone line; telephonic conversation between 
San Francisco and New York, giving the news of the 
day and the happenings at the Panama-Pacific Interna- 
tional Exposition; the transmission of music and, per- 
haps most striking of all, the roar of the Pacific Ocean 
beating against the rocks of the Cliff House, at Seal 
Rocks, near San Francisco, accompanied by motion pic- 
tures of that famous Californian resort. This exhibit 
was truly a fitting one for the greatest achievement in 
the electrical field this year, barring possibly the single 
exception of the radio telephone transmission of mes- 
sages between Arlington, Va., and Pearl Harbor, 
Hawaii, accomplished by the engineers of the same 
company. 

As in the past electrical shows, the keynote of the 
recent exposition was light; electric light of all kinds 
—mercury vapor lamps, carbon lamps, tungsten lamps 
and the more recent types of lamps filled with nitrogen 
and rare gases. Indeed, rapid progress has been made 
in the field of incandescent electric lamps, for it is not 
sO many years ago that the first current-saving tung- 
sten lamps were introduced. These were frail affairs; 
their filaments being shattered at the slightest provo- 
cation. Their field of application was limited to recep- 
tacles free from vibration and so placed as to permit 
the lamp to hang perpendicular. Shock absorbing de- 
vices for insertion between the receptacle and its sup- 
port were even offered to more fully protect the fragile 
filaments. In marked contrast, the tungsten and gas 
filled lamps of to-day were exhibited under the most 
trying conditions, such as burning at different angles 
and placed in machines which subjected them to con- 
tinuous jars, without affecting their efficacy. 

Electrical cooking and heating devices naturally com- 
prised an important feature of the Exposition. In gen- 
eral, however, there did not appear to be any radical 
departures, striking improvements or innovations in 
electrical devices of this nature, althovgh there was 
much evidence of a steady effort on the part of all 
manufacturers to add various refinements to their 
products. In the main these devices represented the 
clever application of resistance units heated to any de- 
sired temperature by the passage of electric current. 

The highest development of electric equipment for 
the home was presented in an exhibit known as “ bach- 
elor’s model apartment,” consisting of a large living 
room and a combination bathroom and dressing room. 
In the living room was a kitchenette measuring 10 feet 
long and 26 inches deep, in which were placed a wash- 
ing machine, dish washer, irons, vacuum cleaner, ice 
cream freezer, small electric stove and oven, ozonator, 
electrical refrigerator, percolators and toasters. The 
kitchenette was cut off from the living room by cur- 
tains. The living room contained a grand piano with 
a player attachment, an electrically-operated phono- 
graph, breakfast cart, tea table, fire place, dictagraph, 
electric fan, hand sewing machine driven by a detach- 
able electric motor, clock, intercommunicating tele- 
phone service, an air washer and a large number of 
artistic lighting fixtures. The bathroom included a 
bath cabinet, massage couch covered with electric 
blanquets, dressing table equipped with all the small 
electrical appliances available at present, pier glass 
with portable lights, electric fan, clock, electric heater 
and electrically-ililuminated medicine cabinet. By ap- 

(Concluded on page 347) 
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A Universal “Monroe Doctrine” 
To the Editor of the ScreNTIFIC AMERICAN: 

I do not believe that future wars can be prevented 
by independent treaties so long as all nations prepare 
independently to resist the expected or probable in- 
vasion of their territory by some other nation. 

The very fact of being better prepared than some 
other nation seems to be in some cases a sufficient 
reason for regarding such treaties as “scraps of 
paper.” 

I believe that after this war is over all future trouble 
can be averted and war forever banished. 

Let United States, England, France, Russia, and, if 
possible, Japan and China enter into an international 
agreement, for a sort of international police regulation. 

Let this international organization invite all other 
nations who care to, to join in the agreement. I think 
all South American republics and possibly some other 
nations would be glad to come in. 

Let the organization then promulgate a sort of a 
world-wide “ Monroe Doctrine,” giving notice to every 
nation of the Earth that the invasion of the territory 
of any pation by the army or navy of any other nation 
will be considered an act unfriendly to, and that it will 
be promptly dealt with, by the international organization. 

Let there be no restriction to the size of the army or 
navy that any nation may support, but, let the organiza- 
tion agree on the size of armament and men that each 
party to the agreement would keep always up to date 
and in reserve subject to instant call for international 
police duty. 

A nation does not go to war unless the leaders think 
it can win. 

Against such an organization there would be no pos- 
sibility of winning, so there would be no war. 

The amount of the allotment to each nation would 
be so small that if each nation did not care to provide 
more than the requirement, it would in many cases 
almost amount to a disarmament. 

The immense sums now spent on coast defense and 
border armament would be saved and national boun- 
daries would become like the present boundary between 
United States and Canada, where for thousands of 
miles there is not a fort or an armed man on guard. 

A. I. Loop. 

North East, Pa. 


The Unshod Horse 


To the Editor of the ScreNTIFIC AMERICAN : 

It seems to me that the ideal way of shoeing a horse 
would be the paradexical one of not shoeing him. 

I mean that a barefooted horse till he breaks the 
edges of his hoofs, and makes his soles sore from fric- 
tion, slips less and has a better foothold than when shod 
in any way yet invented. 

I have ridden a horse, deer hunting, who had never 
been shod for many years and his feet always remained 
perfect in shape, without any broken edges or frog or 
sole unduly worn, but then I only rode him at a walk 
and on soft ground, except for a short trot on the way 
out and home on a sand road. 

Now, could not some way be found for painting with 
some chemical the sole, and especially the edges of the 
hoof, so as to toughen it. without losing it’s elasticity, 
so that roads should not wear down an unshod foot? 

It is this springiness, opening and shutting of the 
hoof at the quarters, which takes the jar off a horse’s 
foot, and it is the foot being bound by an iron shoe 
which does not let the foot open on pressure being put 
on it and which also keeps the frog of the foot off th: 
ground, instead of the frog acting as a cushion to take 
off the jar, which is the cause of all the laminitis, ring 
bone, foundering, &c., of shod horses 

Rubber pads, also, by keeping the air off the soles and 
preventing proper cleaning, are the cause of thrush and 
foot diseases. 

Can any of your readers suggest any fluid which 
could be brushed daily on the sole and edge of the hoof 
to toughen it? 

WALTER WINANS. 

London, England, Aug. 25th, 1915. 


A Case of Mistaken Identity? 


To the Editor of the ScrentTiric AMERICAN: 

Your military writer, Capt. Hanna, who has been 
discussing the war so interestingly from week to week, 
has also fallen into the error made by many hewspaper 
strategists in regard to the campaign in Northern 


Russia. It was generally thought that the German 


forces were surrounding the Russians and that the 
latter with a great display of military capacity, had 
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succeeded in escaping. This assumption is false, how- 
ever, as the Russians at no time were surrounded, or 
even threatened with having their retreat cut off. 

The error arose from the use of insufficient maps, 
through which the town of Vileika was incorrectly }o-. 
cated. There are two towns of this name. One lies about 
40 miles northeast of the railway junction of Molodetch- 
no and 20 miles from any railroad. This is rot the town 
in question, and it has never been in German hands, 
The assumption that von Hindenburg had taken tt is 
what has led so many astray. The Vileika whick the 
Germans mentioned in their reports as having been 
taken lies about 15 miles east of Vilna, at a point where 
the railway branches, one line running to Dvinsk, the 
other to Molodetchno and Minsk. 

It is, therefore, incorrect to say that the attempt to 
surround the Russian forces in that region was a 
failure and that they escaped from the trap. The trap 
really did not exist. 

E. 8. Parern. 

Newark, N. J. 


Measuring the Altitude of a Kite 


To the Editor of the Screnriric AMERICAN : 

Referring to an article in the Screntiric AMERICAN, 
of September 15th, entitled “ Measuring the Altitade of 
a Kite,” permit me to correct what I think is probably 
a misprint. When I was a boy I flew many kites and 
I never saw the string stretched out in a straight line 
as the article assumes. At a certain point the string 
curves more or less upward, and is much longer than 
the hypotenuse of a triangle having the horizontal 
distance of the flyer of the kite to a point directly 
underneath it, and its vertical heighth as the other two 
sides. A practical way to find the height of a kite on 
a level plain would be to send an assistant to a point 
underneath the kite and measure the distance from the 
flyer to said point as a base line. Now suppose the 
base line was found to be 2,400 feet and the angle of 
elevation of the kite 16 deg., then sine 16 deg. is to 
the height of the kite as cos 16 deg. is to 2,400. Sine 
16 deg. is .27564, cos 16 deg. is .96126, and the height 
of the kite is 688.196+ feet. I think this is probably 
the method intended, as Prof. Hiett would not over- 
look the fallacy that I pointed out. 

E, A. Ricnon. 

San Jose, Cal. 


The Current Supplement 

MOST interesting article in the current issue of 

the ScrENTIFIC AMERICAN SUPPLEMENT (No. 2076, 
for October 16th, 1915) describes a very remarkable 
mining operation where the old shafts and tuuneis of 
a worked out silver mine were abandoned, and a whoie 
mountain is being dug away by monster steam shoveis, 
working on a series of terraces. It is a revolution in 
mining methods, and the system of working is il 
lustrated by a series of striking photographs. A new 
method of treating gaseous gangrene, the discovery of 
an American surgeon now working in the war hospitais 
in France, has attracted considerable attention recently. 
The complete description of the new procedure, by its 
originator, appears in this issue. High temperatures 
are being demanded more and more frequently in both 
scientific research and technical processes, and there is 
a valuable survey of the question. “An Indiana 
Desert” tells about a most curious little tract of ter- 
ritory that is of interest both to the scientist and the 
lay reader, and it is fully illustrated by a series of 
excellent photographs. The development of the aero- 
plane, and the demands being made upon it in the 
military operations abroad, have emphasized the fact 
that greater power must be furnished. There is an 
excellent discussion of aeroplane engines amd the prin- 
ciples of their coustruction. For years efforts have been 
made, not only to effect the transmission of messages 
by the ordinary telegraph more rapidly, but to devise 
some means by which the messages might be auio- 
matically received and delivered in printed form. Sev- 
eral systems are now in practical operation, fer the 
transmission of formation, and one of these is described 
in the current issue of the Supplement, and the instra- 
ments employed are illustrated. Heretofore the X-ray 
tube has been considered to be of use only to the surgeon, 
and for medical work. Now this instrument has been so 
improved that it is being found of great value for many 
technical purposes, as for ascertaining the internal 
structure and conditions of metals and other materials, 
A description is given of one of these engincering ap- 
plications, accompanied by a diagram of the apparatus 
used and the results obtained. Many valuable articles 
have been published on atoms, molecules and electrons, 
but considerable special knowledge is necessary to their 
proper understanding. All ef these matters are made 
clear in a paper written in simple language for the 
general reader, and a fund of information is given that 
will be widely welcomed. The Natural History of the 
Whale Shark is concluded, and there is the usne! in 
teresting assortment of short articles of general in- 
terest. 
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Driving a pin at the top of the erection tower 


The Largest Arch Bridge in the World 


Direct Rai] Connection Between New England and the South and West 





N important feature of the costly improve- and the south and west. Through trains from depth of the truss at each end is 140 feet and 
_— carried out by the Pennsylvania Rail foston may then run to New York, Philadelphia, the total width over the floor system is 93 feet. 
read in and around New York, including the Baltimore and Washington, Palm Beach, New The weight and dimensions of the members of 
Pennsylvania Terminal] in Manhattan, and the Orleans, Chicago, St. Louis or any other south the arch are considerably the largest on record. 
North River and East River tunnels, is the build- ern or western city, without leaving the rails. This is due to the great length of the span, for 
ing of the connecting railway for uniting the Hitherto, cars for such through trains have been an arch bridge, and to the fact that the struc 
systems of the Pennsylvania Railroad and the ferried around from Long Island and the Bronx ture will carry four railroad tracks, and a solid 
New York, New Haven and Hartford Road to Jersey City. ballasted floor on concrete deck. The size of the 
This connection has been made by means of a The imposing steel arch, whose bottom chords arch members is shown by the dimensions of 
crossing of the East River, the most important have recently been closed, has a clear span be the lower chord, which is rectangular and about 
feature of which is an arch bridge, the largest tween abutments of about 1,000 feet, or 977% 7 feet wide throughout, with a depth of 7% feet 
in the world, of about 1,000 feet span. The steel feet between centers of hinges made up of 25 at the crown to 101% feet at the abutment. The 
arch forms the most important feature of a steel panels measuring 42% feet between centers. weight of the bridge alone, independent of its 
viaduct, itself the largest of its type in the world, The depth of the truss at the ends is 140 feet; live load, is enormous, as shown_by the fact that 
the whole length of the structure, from Long at the center, 40 feet; at the quarters 66 feet. it averages 26 tons to the linear foot through- 
Island te the Bronx being about 17,000 feet or The reverse curve, which will be noticed in the out the bridge 
considerably over 3 miles. With a wide, sweep upper member of the arch at each end, is ex It may be mentioned here that, although this 
ing curve, the viaduct passes over Hell Gate, plained by the necessity of raising the top mem bridge is on the average much heavier per linear 


Ward's Isiand, Little Hell Gate, Randall's Island, ber of the portal to a sufficient height above the foot than the cantilevers of the Quebec Bridge, 


and Bronx Kill It is not only the longest, but tracks to allow head room for the trains. At the which fell, and the compression members are 


onsiderably the heaviest steel bridge in existence, quarters, the height has been purposely made much larger and are subject to greater loads, 
over 80,000 tons of steel having been required such that no increase in the sections of the arch the latter have been constructed on a system 
for its construction With its early completion, member is required to meet the bending strain which precludes the possibility of any such crum- 





pling up and fall as occurred in the Quebec 





the City of New York will find itself in posses due to one-sided loading. } 
sion of an all-rail route between New England The rise of the arch is 220 feet. the maximum Bridge. The compression members of the chord Gustav Lindenthal Hell Ga 
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General view, 


One half of the arch as seen from the Long Island side 
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) foals and overtop the “ Flatiron” building 





are of box section and, as stated, are of unusual 
size. The Quebec chords failed for several rea- 
sons, chief of which was that the steel dia- 
phragms of which they were built up were held 
in line by pitifully weak angles and riveting. 
In the case of the Hell Gate bridge, the cross- 
section of the chord is that of a true box with 
heavy, continuous steel cover plates taking the 
place of the absurdly light latticing which was 
the main cause of the Quebec Bridge failure; 
also the chords are stiffened by longitudinal and 
transverse internal diaphragms. Hence their 
failure is the very last thing to be considered in 
this bridge. 

It should be recorded here that this vast bridge 
together with the costly improvements effected 
by building the tunnels and the Manhattan 
terminal were due to the initiative of that great 
Engineer-President, the late Alexander J. Cassatt. 
The bridge was designed and has been carried 
through by Gustav Lindenthal, who is known, 
both here and in Europe, as one of the greatest 
authorities on long-span bridges. 

The arch, as is clearly shown in the illustra- 
tion, was built out by overhang in two separate 
halves, which were carried out simultaneously, 
panel by panel, from the base of each main pier, 
the steel work being tied back to massive tem- 


porary anchorages. The anchorages consist of 





compression and tension members built up of the 


Hell Gate Arch Bridge steel plate girders which will subsequently be 














used to support the floor system of the viaduct. 

In the construction and erection of such a 
great engineering work as this, complexities are 
certain to arise; and the Hell Gate bridge has 
had more than its share. Chief among these 
was the discovery, during the excavation for the 
foundations of the main towers which take the 
thrust of the arch, that the solid rock, at a depth 
of over 100 feet below the surface of the water, 
was traversed by a deep and wide fissure. The 
foundation measures 125 feet by 140 feet and this 
wide gap in the rock ran clear across the site. 
The fissure was at too great a depth to be reached 
by pneumatic work, and Lindenthal solved the 
problem by the bold scheme of bridging the gap 
with a massive concrete arch. When this had 
been done, the work proceeded satisfactorily. 
The direct thrust of the bridge trusses is taken 
by two solid walls of reinforced concrete. Be- 
tween and outside of these walls there are rows 
of cylindrical caissons 18 feet in diameter. The 
whole is capped by a slab of concrete 18 feet 
thick. The main towers superimposed on the 
foundation rise to a height of 260 feet. They 
are able to teke the enormous diagonal thrust of 
the arch amounting on each side to 15,000 tons 
with a wide margin of stability. 

To return to the erection of the steel work. 
This was done by what is known as the over- 
hang method. The arch was built out from either 
side, panel by panel, until the two parts met at 


Eighty-ton connecting bottom chord section lifted into place 


the center. As the work proceeded, it was held 
in place by means of two huge frameworks of a 
general A-shape, with one leg af the “ A” buried 
in the ground with its foot against the base of 
the tower, and the other leg extending above the 
tower. From the end of the upper ieg massive 
ties (built up of members which will ultimately 
be incorporated in the bridge) were carried down 
to connect with the upper chord of the bridge. 
The first connection was made at the end of the 
top chord, and another tie was run down to the 
sixth panel point of the top chord. The weight 
of the individual bridge members that were 
handled during this operation was enormous, the 
largest single chord member, viz., that in the 
first panel at the abutment, weighing 185 tens, 

The closing of the arch was effected by the 
simple operation of lifting, by means of the 
traveling cranes on the two ends of the areh, 
the final sections of the bottom chord, each weigh- 
ing SO tons, from a barge on the river below, 
and bolting them in place. One of our illustra 
tions shows this member held in position ready 
for bolting up. This was done by lowering the 
two cantilever arms, by means of powerful jacks 
located on top of the erection towers over the 
piers, until they came to firm bearing at the cen 
ter, the structure thus being converted into self 
supporting three-hinged arch trusses. From now 
on, the work on the arch will consist of attaching, 

(Concluded on page 348) 
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of arch connected up 









This view shows the temporary tower, backstays, etc., used to hold the arch in place during erection 
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Ancient Relics Unearthed in War 
Trenches 


T is one of the maby surprises of this 


world-war, that, in spite of an un 


doubted paralysing influence on peaceful 
pursuits, it is bound occasionally to stim 
ulate actual scientific research, quite un 


onnected with strategic considerations 


(me of the branches of pure science that 


are apt to be most benefited in this way, 


ix archwology, and a short account of 
some results achieved in this connection 
will, it seems, be of interest 

We are indebted to Prof. Schahhardt, 
of the Berlin Archwological Museum, for 
some particulars on recent finds made in 


connection with trench digging, as well as 


in clearIme the large areas of waste 


ground now being opened up for agricul 


ture 

4 Cserman officer, Count Spee, vi hile on 
t home leave, recently brought to Berlin 
a series of clay fragments, some of which 
are of Merovingian origin; he also gave 
an account of his own and some col 


researches on sarcophagi and a 


leagues 
Roman castrum believed to have played a 
Another 


part in Cresar’s Gallic Was 


report received from the region between 


Arras and Lille is relative to what seems 


to be prehistoric galleries in the soft lime, 
possibly searching tunnels used in flint 
extraction, of which there are many in 


Belgium and the South of England 


A most valuable addition to the Nassau 


ections was found in the contents of 
$1 La Tene tombs discovered by Captain 
Pehlemann and a young pioneer, Hans 
Niggemann who, before the outbreak of 
the war, had, for some years, been study 
ing archeology A bronze ring and a 


fragment of a human skull having been 


trench, in the Soissons dis 


found thn a 
some dark spots were noted at the 


trict 


rench edges which, on further examina 


tr 
tion, proved to be tombs. Some of these 
having been laid bare by digging side 
trenches, the bodies of the dead were 


a gravel bed, en 


four to be arranged on 

compassed by round timbers; they were 
adorned with bronze rings round the neck 
aud arms and fitted out with beautiful 


black polished pottery. Only in one grave 


were there found any weapons, viz., three 
iron spear points. Of the skeletons them 
that saved was 


skulls, 


These 


could be 


place 10 


selves all 
preserved, in the first 
mostly fine dolycocephalic heads. 
finds belong to the period of greatest pros 
perity of Celtic culture, during the 5th 
and 4th centuries before our era, that is, 
to the culture of the people which then, 
under Brennas, undertook its famous war 
Rome 


unearthed in the 


This had so 
Marne 
district and is therefore known as “ Marne 
The light 


German soldier-archzologists 


of conquest against 


far been mainly 
culture.” objects brought to 
by the 
constitute a most important scientific 
achievement in the midst of war and a 
valuable addition to the scanty material 


so far available from that interesting 
period 

The castern front has likewise yielded 
an interesting find, a cemetery from the 
time of the Roman emperors, with mean 
Hadrian coin having 


The chief inter 


der pottery and a 


heen found near Mlawa. 


est of this is t tl oves the 
Teuton tribes, at that he see 
end century of our e1 ‘ tended 


as far east as that. 
The work in the 
country, finally, has likewise brought 


war interior of ft) 


light many interesting things, especia 
in erecting new buildings, clearing wast: 


ground, and collecting old metal Frag 
ments of Slavonic pottery have thus been 
unearthed at Wilkersdorf, Konigs 
berg, together with the rests of a leaden 


near 


olar of the type used at the bronze pe 
ornaments such as are 


ts belorging to the Viking 


“i, but with 
found on ob je 
period, 

Extensive excavations are now being 
made at Minden, 


ring a large tract of heath, 


where French prisoners, 
engaged tn cle 
found pre-historic tumuli each 10 meters 


in diameter 
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( ght Underwood and Underwood 


The Wyoming’s raceboat crew keeping in condition. There is no room for rowing 
machines, so the men rig up simple exercising apparatus 








Devices for the convenient transport of the wounded in narrow, crooked trenches. 
The hammock has bands that prevent it from sagging, and an 
adjustable board to support the injured member 





a ** 











necklaces and arm rings of bronze found by German soldiers when 
Three iron spear heads were discovered 
These relics are of Celtic origin 


Ornamental 
digging trenches near Soissons. 
in the same vicinity. 

















Beautiful black polished pottery, representing the most advanced period of Celtic 
culture of the 4th and 5th centuries before the present one, that were 
discovered in an ancient cemetery by German troops when 
digging trenches near Soissons, France 


“ous, the stretcher chair is used. 
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Improvised Rowing Machine 

HE cutter races in our navy are very 

keenly contested. 
crew of picked 
contest with all the earnestness and ep. 


Each ship has its 
men who train for the 
thusiasm of a college team, realizing that 
the ship upon their 
Of course, while the ship is yp. 


the honor of rests 
efforts. 
der way and when the weather is yp. 
favorable, actual practice in the boat ig 
out of the question, but the competition 
is such that the crew must keep in cop. 
dition if it would 


would be supplied with rowing machines, 


win. A college team 


This luxury is denied to the young tars 
of our navy, but being of a resourcefy] 
make-up they improvise apparatus which 
serves the same purpose even if it be not 
so efficient. 

The 
trates the “ home-made’ 
used aboard the U. S. 8S. 


photograph — illus. 
rowing machine 
“ Wyoming.” It 
rope and tackle, with a han- 
the rope and, at the 
other, a weight made up of a set of iron 
The watch in hand, 


may be seen calling the stroke. 


accompanying 


consists of 
dle at one end of 


plates. coxswain, 


Stretcher Hammock and Stretcher 
Chair 
Invented by the Comtesse de Chaumont 
Quitry 
By Neil Truslow 
ANTERING a trench after a battle one 
4is impressed by the great difficulty in 
caring for the wounded. Twelve hours 
after a battle, you often find men who 
have only had a hasty first dressing. This 
accounts for the number of gangrene 
cases at the beginning of the war, when 
36 and even 48 hours were required te 
get the wounded to a base hospital. 
Trench warfare has made it most diffi- 
cult to transport the narrow 
winding “ boyaux ” or connecting trenches, 
7 to 8 feet deep, with earthen walls, kept 
in place by fascines of woven willows, and 


wounded ; 


with as many twists and angles and hair. 
pin turns as the maze of Hampton Courts, 
do not facilitate this transportation. — It 
takes two men, three and often four hours 
to get a “ blessed ” (wounded) to the am- 
bulance base; 10 kilometers is not an un- 
common distance to carry him, and owing 
to the many sharp turns, the old military 
found useless, 
wounded were carried in 
on a comrade’s back, 


stretcher absolutely 
At first, the 
blankets, sacks or 
anyway to get him where he can be cared 
for. So carelessly were they handled that 
often by the time he arrived at the hos- 


was 


pital, he was dead. 

Comtesse de Chaumont-Quitry, a lady 
of rare ingenuity and ability, who knows 
the soldier and his sufferings in the 
trenches, has produced many things for 
his comfort and help. Possibly the most 
interesting is the stretcher hammock and 
stretcher chair for the transportation of 
the wounded through the narrow winding 
passage in the trenches. Both are spe 
cially adapted for this work. 

The stretcher hammock consists of a 
canvas hammock attached to a single pole 
In the middle of the pole 
a canvas sling passes around the ham- 


714 feet long. 


mock supporting the weight of the body. 
A longitudinal pocket in the centre of the 
hammock contains a board 3% feet long 
and 8 inches wide, which may slide for- 
ward and backward to the place of the 
wound or fracture, and that point of the 
limb or body is securely laced in position, 
relieving it entirely from movement orvt 
bration. 

I recently spoke to an officer who had 
just come into the ambulance base in one 
of these hammocks. A high explosive 
shell had fractured his pelvis and both 
bones of the upper leg were broken. He 
had travelled 18 kilometers, taking neariy 
5 hours, yet with enthusiasm claimed he 
had suffered but little. 

For those whose wounds are less seth 
It is far 
more easily handled and constructed in @ 
most simple manner. It consists of twe 
short sticks 4 feet long with handles at 
each end, over which is stretched a piece? 


(Concluded on page 348.) 
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Completion of Arrowrock 


RROWROCK dam, near Boise, Idaho, is completed 

and has been in service during the irrigation sea- 
son of 1915. It was dedicated with elaborate cere- 
monies on October 4th and 5th, bringing to a close a 
great engineering undertaking. 

In the reservoir above the dam, water is to be stored 
for the irrigation of 254,000 acres of fine land adjacent 
to Boise, Nampa, Caldwell, and a number of smaller 
towns within the limits of the Boise Irrigation Project 
of the United States Reclamation Service. 

Arrowrock dam is the highest in the world, 348.5 
feet from the low point in the foundation to the top 
of the parapet. It is 1,100 feet long on top, contains 
585,200 cubic yards of concrete, and its crest carries a 
roadway 16 feet wide. The dam has a gravity section 
and is built on a curve of 


The Highest Dam in the World 


By M. F. Cunningham 


since May, 1915, has been approximately 20,000,000 
kw. hours. 

The excavation for the dam extended 91.5 feet below 
the bed of the river through volcanic rock to the solid 
granite. A diversion tunnel 500 feet long with a cross 
section 30 x 25 feet carried the river around the work 
through a cliff at the side until the construction was 
far enough advanced to permit the storage of water. 

Outlets in the dam, twenty in number, each 4 feet 
and 4 inches in diameter, will release the stored water 
as it is needed for irrigation. These are controlled 
by 58-inch balanced needle valves on the up-stream 
face of the dam. They are in two sets of ten each, 
the upper set being located 150 feet above the bed of 
the river. Five sluicing outlets, each controlled by 


Dam 


a 5 x 5 foot sliding gate, are installed at river bed 
level. All the outlets are operated from control cham- 
bers inside the dam. 

A system of inspection galleries, of which the con 
trol chambers are a part, give access to the dam at 
several elevations. The lowest of these is 230 feet be 
low the normal high water surface in thé reservoir. 
The capacity of the reservoir is 244,300 acre-feet, or 
about 79,600,000,000 gallons. This reservoir is 18 
miles long and extends up both branches of the river 
When needed for irrigation the water is carried down 
12 miles in the channel of the river to a low diversion 
dam and from there it is taken out over the land 
through a network of canals and laterals. By this 
irrigation system 234,000 acres of barren sagebrush 
desert is to be converted in 
to gardens, orchards and 





662 feet radius. The spill- 
way intended to carry off 
the surplus water when the 
reservoir is full consists of 
a run 400 feet long and a 
concrete-lined discharge 
trench 900 feet long with a 
capacity of 40,000 second- 
feet. In the run and trench 
lining 25,400 cubic yards of 
concrete was used, all of 
which was reinforced. 

The spillway run carries 
a movable crest of unique 
design which permits the 
storage of water six feet 
higher than the fixed crest. 
This drops automatically in 
case of flood, so as to give 
the full capacity of the spill- 
way when needed. It rises 
automatically again when 
the flood has passed. 

Above the dam in the 
basin of the Boise river 
there is 3,000,000,000 feet of 
merchantable timber, while 
the mills are 14 miles below. 
A device is constructed at 
one end of the dam to hoist 
logs of any size or length 
from the reservoir, carry 
them over the top and shoot 
them into the river below. 








farms. 

Some of the quantities 
involved in the construc, 
tion of Arrowrock dam 
and the spillway are as 
follows: 

Excavation, cubic 


OOER ssc cdka .. 683,000 
Concrete, cubic 

NORGE) i v6 rr 610,600 
Reinforcing Steel, 

SED 6040060 1,350,060 
Structural Steel, 

BOMB cacice ove 1800 


The United States Recla 
mation Service has invested 
$12,000,000 in this project 
and this amount is to be re- 
turned to the Government 
by the farmers in twenty an 
nual payments for water 
rights. The dam alone cost 
$5,500,000. It is completed 
more than a year in ad 
vance of the time fixed at 
the beginning of the work, 
five years ago, and at a cost 
$2,000,000 under the esti 
mate. The water stored this 
year saved the crops on 
100,000 acres. 

The two accompanying i 





lustrations were taken while 





It has a capacity of 1,000,- 
000 feet a day 
time of the year when the 


the constructional work was 


during the View of the Arrowrock dam, taken from a point below it on the Boise river still in progress. The view 


looking down into the basin 





water in the reservoir is 
within 45 feet or less of the 
top of the dam. A cable 
lift picks the logs out of the 
reservoir and swings them 
to a platform on top. From 
here they are carried by a 
bull chain through a con- 
crete chute 650 feet long and 
shot down to the river on an 
incline of 62% per cent. 

Preliminary to the con- 
struction of the dam it was 
necessary to build a stand- 
ard gauge railroad 17 miles 
long from Barber, the near- 
est point on the Oregon 
Short Line, to Arrowrock. 
This railroad has been oper- 
ated for four years by the 
Federal Government. In 
that time it has carried 80,- 
000 passengers and approxi- 
mately 14,000,000 tons of 
freight. 

Twelve miles down stream 
from Arrowrock a_  3,000- 
horse-power hydro-electric 
plant was established by the 
Government to furnish en- 
ergy for the operation of the 
construction camp. This has 
furnished all the electric 
Power needed for construc- 
tion, and in addition a con- 
Siderable surplus that was 








is of particular interest be- 
cause it clearly shows the 
wide road that crowns the 
parapet. 

All this work was dote 
vnder the direction of F. B. 
Weymouth, supervising eu- 
gineer for the U. &. Recla- 
mation Service, with Charles 
H. Paul, construction en 
gineer in direct charge, and 
James Munn, superintendent 
of construction, 


Flour Substitutes 


The U. 8S. Bureau of Chem 
istry is now testing a num 
ber of so-called “ flour sub 
stitutes.”. These are not in 
tended to replace wheat 
flour, but to be used in com 
bination with it in making 
bread. The substitutes 
far examined include flours 
made of chestnuts, banan 
peanuts, soy beans peas, 
corn, barley, oats, rye, ete, 
Altogether about thirty sul 
stitutes have been found to 
give satisfactory results 
when not more than 25 per 
cent of the substitute is used 
with 75 per cent of wheat 
flour in bread-making. Bread 
made of 12 parts of poiled 
potato to 9 of ordinary flour 








Sold to local companies. The 
total output of this plant 


Arrowrock dam, looking down upon the parapet road and into the basin 


is said to be satisfactory. 


ot 
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The Motor-driven Commercial Vehicle 











7) department is devoted to the intere of present and prospec owners of motor trucks an 1 delivery wagons. The editor will endeavor to answer any questions 
el ng to mechanical features, operation and management of commercial motor vehicles 
interesting Forms of Farm Truck-Tractors The track rails are heavy steel or semi-steel castings. feet of bearing surface, or 10 square feet under each 
The outer tread link is made in one piece. The links machine. The rolls used in the roller chains that separate 


By Victor W. Page, M.S.A.E. 


are bolted to two flexible steel belts which pass around the tread from the track and on which the tread rolls, 
THILE the heavy gas tractor has demonstrated its the sprockets to form the tread member. The belts are are 3 inches in diameter, made of high grade tool steel 
W worth in a remarkable manner, there are sev of vanadium steel and are 414 inches wide. The outer and tempered. They form, in effect, a large roller 
ers! disadvantages of this type that militate against or tread chains are 12 inches wide and have 5 square bearing. The pins shown in the rolls are used simply 
more general adoption. It is a single to keep the rolls separated and do not 
urpose machine and, while it does well : ‘ 2 eee _ carry any of the load due to the weight 
work fer which it is intended, it is not rs , _ C —- —- —— | of the machine. These pins are carried 
sufficiently versatile to replace the horse a) » on narrow steel belts in the same manner 
venerally. Eminently suited to the heavy ALES? — " ° as the outer chain. The tread members 
work in the field, it is incapable of pet ‘a > } a il =< oscillate on a supporting shaft and are in- 
for g road work efficiently Most trac fe NQF pt ~ i) dependent of each other. This permits 
tare built in the nast have been heavy. (S096 (60608) : . , * them to adapt themselves to inequalities 
cumbersome and slov These qualities in the road. Roller chains are 6 inches 
ere inherent in a design intended only ’ ; )) above the ground and mud will not cog 
for supplving tractive effort Only farm | : ; —_ the wheel. 
I d > = ~ J 
ers having a large acreage could use them aon ‘ , . ode Another interesting design is the four- 
profitably as they were idle nearly nine i wheel drive and steer tractor-truck. The 
months each year nm +S | | f wheels are driven by worm gearing of 
Realizing that a practical motor vehicle | + == special form, both axles being alike. The 


for farm use must be capable of doing power from the gasoline auto-type four- 








any work animal power can do, and that jf i) cylinder engine is transmitted to a special 
it must be of such form that it can be em 4 gear box from which drive shafts extend 
ployed the entire year, a number of manu to the front and rear axle drive gears. 
facturers have evolved a type of com- o The wheels in this design are not movabie 
Hinatlon vehicle suitable for work on the in respect to the axles for steering, but 
road or in the field These are capable the entire axle swings around on a ball 
of drawing ploughs, harrows and other bearing turntable or fifth wheel arrange- 
tools for tillage, have sufficient power for ment. Steering is effected by a hand wheel 
hauling harvesting machinery, are pro when road conditions are good, but if the 
vided with a pulley for belt power and are wheels become mired, a power steering 
capable of both carrying and drawing a load on the | } apparatus is provided. This attachment is very in- 


senious and positive in action and its mode of opera- 


highway 
Iwo typical designs that have been offered are out tion may be readily understood by referring to the 
lined in the accompanying illustrations. The caterpillar sectional drawing herewith. The axles are swung 


tread has been applied to a vehicle intended for either around the center support by crossed steel cables, 


field or road and possesses all the advantages of the che ef these being coiled around the power steering 


track laying” tractors. It automatically lays and drum. This drum is driven by worm gearing in the 


hange speed gearbox, the direction of gear rotation 





travels on a smooth, practically level steel track which 


is strong and reasonably flexible. This makes the being determined by a pair of clutches shifted by a 
vehicle practical in ploughed fields, soft delta lands, lever under the hand wheel. If the gearing is engaged 


by the forward drive clutch the axles are turned in 





country and wood lot roads, in gravel pits and on 


soft snow one direction, if by the reverse clutch, they are moved 


These advantages are secured by means of the dis to the other position. When the power steering lever is 
tribution of weight over a larger area of ground than | in neutral, the axles are subject only to hand wheel 





«mn be obtained with the conventional wheel or even control, Attention is directed to the distinctive form 


the “ pedrail” wheel. The track-laying principle means of hollow driving worm which also acts as a housing 
and driven member of the universal or slip joint neces- 


that an increased area of contact between the traction 
sary at that point to permit the axle to swing without 


members and the ground produces a more effective pull 


which shows in increased draw bar horsepower A binding the propeller shaft. 


comparison which has been worked out graphically to The form of wheel shown in the photograph has been 
devised with a view of having a traction member 
adapted either to a soft or hard road surface without 


any mechanical changes. When wheeled vehicles are in- 


show the advantage of the caterpillar tread on tractors 
applies just as well when it is used on the tractor-truck. 


In the example illustrated, the wheel bears against the 





tended to be used in the field, grouters are usually 
fitted to the wheels to increase traction. These must 
be taken off to prevent injury to hard roads. The 


ground with a pressure varying from 40 to 90 pounds 





per square inch, the other construction distributes the 





oad over a much larger area and the pressure is but 





wheels illustrated are made in a specially corrugated 


or 6 pounds per square inch. The caterpillar tread 
tread form and, while they offer ample surface for hard 





is said to be practical where even horses cannot venture. ae 


This form of traction member is only suited for slow roads, they dig into soft ground and provide the neces- 


speed vehicles, whereas the wheel can be used on the sary traction when hauling ploughs and other farm 
highest speed automobiles. As any vehicle intended for machinery. 


heevy duty work can only be operated efficiently at low . . 
A Correction 


pees, this cannot be considered a disadvantage that 
would make the caterpillar tread unsuited for farm 





In our recent brief biographies of the members of 
the Naval Board of Inventions it was stated that 
Andrew L. Riker resides in Detroit. This was an 
error, as Mr. Riker lives in Bridgeport, Conn., 


work 
The construction of this form of traction member is 
clearly shown in the accompanying engraving. Th 


track shoes, which come in contact with the ground where the Locomobile Company of America, of 


- ROLLS 
MAIN LOAD CARRYING TRACK CASTINGS 








and take the place of a tire on the ordinary wheel ars which he is vice-president and chief engineer, is 





drop forged fro ough ste or are stee “ ings ‘ P ‘ ‘ate 
lrop forget _— ire steel castings. Construction of the caterpillar tread located. 
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How the caterpillar tread is applied to the truck tractor Farmers’ truck tractor with peculiar wheel tread 
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Motor Truck Notes and Queries 

F. R. M. writes: 1. The driving chains 
on a two-ton truck I am driving seem to 
wear unduly fast and need frequent re- 
placement. They whip and snap when the 
truck is in use, and no matter how they 
are adjusted they give trouble. The 
sprockets are the original ones that were 
on the car when purchased and do not 
seem to be very badly worn. 2. What is a 
double reduction axle and what are its 
advantages? 

A. We are not surprised at the trouble 
you are having with your chain driving 
system, and you can expect trouble until 
you replace the worn sprockets, both on 
the jackshafts and wheels, with new ones. 
When a new chain of any form is run on 
worn sprockets it will soon wear out be- 
cause the chain pitch tries to conform to 
the sprocket pitch which has been altered 
by wear. In many cases the sprocket 
teeth are worn hook shape; this produces 
the whip and snap you refer to, as will 
chains that are adjusted either too tightly 
or too loose. We suggest replacing both 
chains and the four sprockets, and after 
this is done, making sure that the chains 
are kept clean, properly lubricated and 
well adjusted. When pulling, a chain 
should be taut at the top and have enough 
slack below the sprocket so that it bows 
out and can be lifted a small amount by 
the hand. When the power is off there 
may be a slight sag in chain both above 
and below the sprocket. 

2» A double reduction axle is a form 
having two speed reductions between the 
main driven shaft and the wheels. One 
method is to obtain a primary reduction 
between a bevel drive pinion on the main 
shaft and a bevel gear on a countershaft 
mounted either above or ahead of the 
differential gear. A small spur pinion on 
the countershaft drives a large spur gear 
attached to the differential. This provides 
a secondary reduction. The drive from 
the differential gear to the wheels is by 
live axle shafts just as in any live axle. 
Another method is to attach a bevel gear 
driven axle member to a fixed or “dead” 
axle and take the secondary drive from 
small spur pinions mounted on the live 
mesh with internal 

The prin- 
through the 


axle shafts which 
gears attached to the wheels. 
ary reduction is obtained 
secondary reduction 


The advantage 


bevel gears, the 
through the spur gearing. 
is that they make the shaft drive possible 
on the heavier vehicles formerly driven 
by chains and all gearing is enclosed and 
runs in lubricant. The form having the 
internal gear driven wheels is the most 
popular, as it has more ground clearance 
than either the worm drive axle or the 
double reduction form, in which all gear- 
ing is carried in the differential casing. 


E. R. N. writes: We are operating ¢ 
five-ton truck in hauling crushed stone 
short distances and are operating our 
truck constantly in the stone dust laden 
air. Recently, in taking down our car 
buretor for cleaning, we found it coated 
inside with this dust. What is the pos- 
sibility of this dust getting into the en- 
gine and what harm can it do? Is there 
any way of preventing entrance of this 
dust? 

A. In view of the statement that the 
interior of your carburetor is coated with 
stone dust, it is apparent that consider- 
able quantities have found their way into 
the cylinders. While the greater portion 
of the dust inspired is undoubtedly ex- 
pelled from the cylinders with the ex- 
haust gases, still some of it is retained. 
This dust is undesirable because it pro- 
motes carbon deposits and may cause the 
parts to wear prematurely, due to its 
abrasive effect. An analysis of carbon 
deposits in cylinders has demonstrated 
that fully 50 per cent was due to road 
dust. As for the mechanical depreciation 
produced, this is well recognized by trac- 
tor makers, as these machines are always 
Working in a cloud of dust in the field 
To prevent untimely depreciation, the 
carburetor air intake is piped from an air 
filter box which keeps out most of the 
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dust. These are made in various forms. 
The simplest is an ordinary large funnel 
covered over with an easily removable 
piece of coarse muslin, the funnel being 
attached to the air intake pipe. Another 
form is a cylindrical box shaped like a 
drum, the drum heads being rings cov- 
ered with muslin or other cloth that will 
permit air to pass through but stop the 
gritty particles. The filtering cloth can 
be easily removed for cleaning by spring- 
ing the retaining rizgs from the cylinder. 
The air intake of the carburetor is piped 
to the interior of the drum. Such devices 
are only practical with those types of car- 
buretor having but one air entrance. <A 
carburetor that has two or more air 
openings is harder to pipe up, as abso- 
lutely all air inspired by the motor must 
be filtered by the drum heads to keep the 
dust out. Such filtering devices are of 
obvious value and could undoubtedly be 
used to advantage on any truck operati: 


constantly in dust laden air. 


P. H. T. writes: “The motor in our 
truck occasionally runs as though there 
were water in the fuel. What is a simple 
method for detecting the presence of water 
in the gasoline?” 

A. A hydrometer, which is, as you may 
know, an instrument for determining the 
specific gravity of any liquid, furnishes the 
most accurate instrument for detecting the 
presence of water in a fuel. However, as 
water is considerably heavier than gaso- 
line, it will soon accumulate in the bottom 
of the tank, and the hydrometer will give 
only the specific gravity of the licuid in 
which it floats. A simple method for de- 
termining the presence of water in gaso- 
line without the use of a hydrometer, con- 
sists in drawing off a small cupful from 
the bottom of the tank; if water is pres- 
ent it can probably be observed in the 
form of small globules in the bottom of 
the cup. If the contents are poured out 
upon some dry surface, such as a wooden 
floor, the pure gasoline will spread 
rapidly, but the water will retain its globu- 
lar form, and will roll over the surface 
in a manner that renders the detection of 
the drops an easy matter. This furnishes 
one of the most conclusive proofs of the 
fact that oil (or gasoline) and water will 
not mix. 


F. J. B. writes: “Information is re 
quested as to the total number of automo- 
biles and the total value of the American 
automobile manufacturers produce for the 
year 1913. I would appreciate very much 
if you can furnish me wit) this informa- 
tion—or direct me where same can be 
obtained.” 

A. It has been estimated that the total 
value of pleasure motor vehicles of Ameri- 
can manufacture in 1913 was $400,000,000, 
that is, there were about 400,000 cars, and 
their average value was $1,000 each. 
About 60,000 motor trucks were manu- 
factured at a value of about $2,000 each. 
The production of tires for the year is 
estimated at $100,000,000, and for miag- 
netos about half that amount, aithough 
there may be some duplication in the last 
figure. 


K. C. P. writes: “I have occasion to 
use my truck a good deal at night, and 
desire to install a simple form of electric 
lighting generator. I am familiar with 
nearly all of those of the better type, but 
find them too expensive for my purposes, 
and too difficult to install. What type 
would you suggest?” 

A. It is rather difficult to answer your 
question definitely without first knowing 
the make, size, and model of your truck, 
and other details of its design. From 
what you state, however, it is hardly prob- 
able that you are acquainted with one of 
the lowest-priced and simplest electric 
generators to be had. This is known as 
a fan type of generator, and is entirely 
self-contained in the hub of the fan. It 
is driven by the ordinary fan belt in front 
of the engine, and the new device entirely 
replaces the old fan, and can be easily 
attached to the original brackets. 


RECENTLY PATENTED INVENTIONS 


These columns are open to all patentees, 
The notices are inserted by special arrange- 
ment with the inventors. Terms on applica- 
tion to the Advertising Department of the 
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Prime Movers and Their Accessories. 
MUFFLER.—C. A. Mitier, Spring Valley, 
Ill. The invention relates more particularly to 
a muffler adapted for use in connection with 
combustion engines. It provides a plurality of 
baffle plates arranged in the casing of the 
muffler whereby the force of the exhaust gases 





MUFFLER, 


is retarded and the noise occasioned thereby 
reduced to a minimum. It also provides means 
whereby the baffle plates may be adjusted in 
order that the same may be cleansed by the 
force of the exhaust passing through the 
cylinder. 


Pertaining to Aviation 

FLYING MACHINE... G. Waker, Bram 
well, W. Va. This invention relates to heavie: 
than air flying machines, and the main object 
thereof is to provide such a device which close 
ly imitates the flight of birds. Such flight is 
rendered possible by setting up a rotary, twist 
ing motion in the air, by means of the wings, 
beneath and behind the bird, resulting in a 
swirling current of air which the inventor imi 
tates by mechanical means, which means forms 
the basis of the present patent. 


Electrical Devices 
CIRCUIT BREAKER.—J. Cvucuriic, 3110 
Groverland Ave., Chicago, IIL This invention 
relates generally to circuit breakers adapted 
for use in either direct current systems or al 
ternating current systems, and more particu 
larly it relates to a construction which will 








CIRCUIT BREAKER, 


operate automatically on overload or in the 
case of a short circuit, the construction and 
arrangement being such that the operation of 
the breaker will indicate whether or not there 
is voltage on the line. 


Household Utilities 

STRAINING DEVICE.—R. 8. Darina, care 
of Paramount Glass Pereolator Mfg. Co,, 24 
Murray St., New York, N. Y. The object here 
is the provision of an arrangement whereby 
all metallic parts are eliminated. It provides 
a straining device for coffee percolators where 
in the coffee receiving globe is formed with a 
groove for receiving a locking member, the 
same being associated with a straining device. 


Machines and Mechanical Devices 

HEAD MOTION.—W. A. STEDMAN, care of 
Mrs. W. A. Stedman, 702 33rd St., Oakland, 
Cal. The invention relates to head motions for 
concentrating tables, and has for its object the 
provision of a device as stated which is simple 
and efficient and which will reciprocate a con 
centrating table at variable speeds, the maxi 
mum of which speed is at one end of the 
table’s travel. 

ROOK SEWING MACHINE. —F. Garter, 
141 W. 24th St.. New York, N. Y. In this in 
vention the object in view is the provision of 
an improved book sewing machine for sewing 
signatures and fly leaves or linings together in 
a very simple and effective manner and with 
out requiring the employment of highly skilled 
labor. 
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PUMP FOR VARIABLE SPEED HYDRat 
LIC TRANSMISSION GEARS,.—-C, BELLens, 
No. 74 Rue Faider, Brussels-Ixelles, Belgium. 
The invention has for its object a pump sys 
tem for variable speed bydraulic transmission 
gears with reverse, and serves particularily to 
increase the volumetric efficiency and the me 
chanical efficiency of this apparatus, It is ap 
plicable to all hydraulic transmissions what 
ever the principle or the application may be. 


Of General Interest 

ROPE SOCKET.—G. A. Montcomeny, Box 
76, Oilfields, Cal. The invention refers to 
sockets for well drilling cables or ropes. An 
object thereof is to provide a socket which can 
be used as a swivel or solid rope socket, which 
can be easily and quickly changed from one to 
the other, which is simple and strong in con 
struction, which has its movable parts pro 
tected from abrasive material present in wells, 
and which movable parts within the socket are 
perfectly lubricated, 

DRIVE SHOE.—G. A, Montcomery, Box 76 
Oilfields, Cal. The invention relates particu 
larly to a drive shoe having reaming cutters, 
so that the shoe will ream its own way after 
the drill hole has been driven with a reguia: 
club bit. fhe shoe constitutes a reamer, and 
either entirely eliminates under-reaming, or 
makes the under-reaming operation unneces 
sary in many cases, 

INK ERADICATOR.—K, W. MacPrersos, 
Palmyra, N. Y. This invention echas referenci 
to ink eradicators, and the main object thereof 
is to provide a container for each of the two 
liquids used in ink eradication, and- forming 
jointly a unit adapted to be carried in the 
pocket, handbag or the like, 

LEAK STOPPER.—G, E, Jupp, 129 W. 2ist 
St., New York, N, Y. This invention has for 
an object the provision of an improved con 
struction designed to be temporarily used for 
closing portholes or openings of any kind in 
the side of a ship, the same being placed in 
position from the interior of the ship, 

LADDER FOR STAVE STRUCTURES. 
E. A. Berry, 3217 Charlotte St., Kansas City 
Mo, This invention relates to lad jers for 
stave structures, such as silos, tanks, ete An 
object is to provide a ladder for stave struc 
tures which is strong and inexpensive and 


which forms part of the tee hoops which 








LADDER FOR STAVE STRUCTURES, 


bind the stave structures, 
to provide a ladder the alternate steps of 
which form part of a lug engaged by the ends 
of a tee hoop, and the other step of a hoep dk 
pending from the lug. 

SMOKING PIPE.—L, Demers, 507 Broad 
way, New York, N. Y. This invention relates 
to smoking pipes which consist of a stumme! 


Another object ts 


and a detachable stem section, In smoking 
pipes of the indicated character, the detach 
able stem section is usually made of rubber or 
one of various compositions, and the great de 
sideratum is to effect a proper air-tight con 
nection between the stummel and the detach 
able section, which desideratum the improve 
ment accomplishes. 

ROTATABLE CIRCULAR BRUSH.—B. Van 
Devoorpe, Bremen, Germany, This brush ts 
especially designed for the cleansing of sur 
faces, for instance, for scraping off of boiler 
incrustation, the removal of tightly adheren’ 
and hardened Jayers of rust from painted sur 
faces such as the outer plating of ships and 
the ke. The brush for this purpose is 
composed of separate flexible bristles or wires, 
but of stif points which may be variously 
formed. 

SAFETY ANCHORS FOR SUBMARINE 
MINES G. E. Euia, Hotel de Crillon, I ce 
de la Concorde, Paris, France. This invention 
relates to safety anchors for submarine mines 
the object of the invention being to permit of 
the mine being manipulated without danger 
prior to its being submerged but insuring a 
rapid operative positioning when struck by a 
moving ship. 

APPARATTS FOR TITICKENING 8LIMES 

W. A. SrepMan, care of Mrs. W. A. Sted 
man, 702 33d St., Oakland, Cal. The improve 
ment refers te the treatment of ores, as by 
the cyanid process, for the recovery of metals, 
and the main object thereof is to provide an 
apparetus which will remove excess water or 
solution from the slimes to thicken the same, 
after the slimes, or finely ground ores, have 
been mixed with water or solution to form 
pulp. 





Nore.—Copies of any of these patents will 
be furnished by the Scientivic AMERICAN for 
ten cents each. Please state the name of the 
patentee, title of the invention, and date of 
this paper. 
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The Man in the Multitude 


That the human voice may 
be transmitted across our con- 
tinent by telephone is the marvel 
of this age of wonders. Yet the 
full significance of the achieve- 
ment is not realized if it is con- 
sidered strictly as a coast-to-coast 
connection. 


The Transcontinental Line 
not only bridges the country 
from east to west, but, by having 
finally overcome the great bar- 
rier of distance, it has removed 
the last limitation of telephone 
communication between all the 
people of the nation. 


This means that the voice 
can be sent not only from New 
York to San Francisco, but from 
anywhere to anywhere—even 
from any one to any one—in the 


United States. 
AMERICAN 


Wherever you are, it is pos- 
sible to reach any one of our 
hundred million population. 
You can single out from this 
vast throng any particular in- 
dividual with whom you desire 
to speak. 


To bring this about, the Bell 
System has spent years and 
millions, extending its lines 
everywhere, anticipating the ul- 
timate triumph. It has had the 
foresight and the courage to 
unite this great country, com- 
munity by community, into one 
telephone neighborhood. 


With success achieved by 
the Transcontinental Line, the 
established Bell highways make 
you, wherever you are, the near 
neighbor of your farthest-away 
fellow citizen. 


TELEPHONE AND TELEGRAPH COMPANY 


AND ASSOCIATED COMPANIES 


One Policy 


Here’s 
Free Proof 
that 








| . + 
| You see the wonderful improved Acousticon 
|} has now enabled 200,000 deaf people to hear. 
| We are sure it will do the same for you; are so abso- 
| lutely certain of it that we are eager to send you an 
| A ti 
On FREE TRIAL 
Without Deposit 
| There is nothin yu will have to do but ask 
| for your f trial No money to pa no red 
| tape, no r tios t fer. Our confi- 
| denceia the present A we will 
| gladly take all th hat 
| The Joy of Hearing Can Be rs Again! 
The Acousti 
ented features which 1 
} no matter what you have ever t 
| for a free trial of the Acousticon 
it promptly, and if it don't make you hear, retu 
ond you will owe us nothing—not one cent. Addr 
GENERAL ACOUSTIC CO.,1308 Candler Bidg.,N.Y.C. | 
| ‘Torento, Ont., Office, Royal Bank Building | 
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A Man's Mail Will Reach Him Where No Mortal Can 


MAILING LISTS 


©, GUARANTEED 





eovering all classes of busine professions, trades or 
individuals Send for our complete catalog showing 
national count on 7 ciassifieations. Also special prices 
on fae-aimile letters and addressing 


ROSS-GOULD 


412-R N. 9th St. ST. LOUIS 





“| 








One System 


| 


= 


Universal Service 


“Yes, the American 
Optical Company makes 
| the Fits-U Eyeglass. 


it We find them by far the most 
satisfactory and reliable glasses 


on the market 


< 
ss 
= 





w that all our skill can- 
I you good glasses with- | 
out good lenses. Insist upon | 


American Optical Co. lenses 
| if you ever break your glasses 
|} when out of town.” 


|} Ask your oculist, optometrist 






E or optician—he knows. 
; B 
Bef AMERICAN OPTICAL 
CBDE COMPANY 
9 Southbridge, Mass. 














~~. | Valuable Books of Instructionand Reference 


Pottery 


Scie . an Cyclopedia of Formulas—Concrete 
and Gia Furniture—Scientific American Reference Book— 
Exper ntal Sclence—Handy Man’s Workshop and Laboratory 


MUNN & CO., Inc., Publishers, Woolworth Bidg., New York 


INVENTORS! “2: 


We manufacture Special Machinery, Patented 
Metal § Malties of all kinds, Electric Arti- 
cles, Hardware, Contract Manufacturing, 
Development, Sample Work. You get t 

advantage of our splendid equipment, up-to- 
date methods and wide experience. We Do 
It All. Tools, Dies, Stampings, Lathe, Screw 


Machine Work, Milling Machine Work, Metal 
Spinnings, Metal Drawings, Castings Plating 
of all kinds, Enameling, Japannin, Tinning, 
Galvanizing, Wood and Meta! Patterns, Drafting, Designing, 
Blue-print Work. Send sample for expert advice. Our 25c 
book free, containing tables and valuable information. 


Write for it today. Address 
The EAGLE MFG. CO., 1823 Blue Rock St., CINCINNATI, 0. 


Submarines Betrayed by Sound | 
Waves 


(Concluded from page 3: 


affecting one transmitter and the increas 
ing of the another, in- 
dicating that 
microphone 
The 
distance 


sound volume in 
the 


zone 


submarine is leaving 
entering 
for 
the 
not 
for 


one and an- 


other determin- 
the 


hostile 


arrangements 
ing between shore and 
the 
rhe 
vessels because of its extreme sensitivity. 

There 
of installations for 
the 


Ireland, 


submarine are revealed. 


system is not available use on 
number 
of 
England, 
the 


English 


to be a large 
the detection 
of 


are said 
sub- 
marines along coast 

along 
the 
far 
installations 
in- 


Seotland and 


French coast bordering on 


extending west as 
These 


spaced at 


and as 
of 


or stations 


Channel 


the Bay Biscay. 


are suitable 





|} tervals and provided with means for ad- 


| vising fast torpedo boat destroyers and 
;armed motor boats of the presence of 
| hostile submarines. Of the latter type 
i? craft it is reported that some 2,000 
are in use in the waters of the British 
Isles. These boats are capable of high | 
speeds and are of such light draft that 

torpedoes are of bo avail against them. 
They are sufficiently armored to with 


stand the fire of the guns carried by the 
latest German submarines. 

Salvage of the Submarine F-4 

(Concluded from page 357.) 

a complete wreck and the scows from be- 
the reef. The ground 
followed shortly by heavy 
southerly When, 
later, the sea had moderated sufficiently, 
down to examine the 
condition of the vessel. A large rent was 
found in the hull forward the 
chains from the leading scow had ripped 
through the shell plating. Lifting by the 


ing washed up on 


swell was 


weather. several days | 


divers were sent 


where 


windlass method was now unsafe, as it 
was likely that the forward end of the 
submarine would break off under the 


strain. 

A new plan was then adopted consisting 
of the use of six specially constructed pon- 
toon cylinders. All of the cylinders were 
32 feet -four being 11 feet in diam- 


long 





|} tons was allowed for breaking the vessel 


eter and two 12 feet 6 inches in diameter. 
the six 
160 


The combined lifting capacity of 


pontoons was 420 tons. A margin of 





uway from the bottom, should there be 
considerable sand suction, and for the 
failure to realize all of the buoyancy | 
available which would be occasioned by 


some of the cylinders becoming cockbilled | 
to such a degree as to make it impossible 
to blow all of the water out of the high 





ends. 

Each cylinder was dividéd at midlength 
by a transverse, water-tight bulkhead so 
as to facilitate control in sinking. A 4- 
inch flood and discharge valve was in- 


stalled in each end bulkhead close to the 
|bottom. Air valves were fitted on top of | 
| the cylinders for blowing out the water 
jand venting each compartment. Eight feet 
| from the ends, 12-inch hawse pipes were 
fitted through the pontoons, 

| The plan called for lifting the vessel by 
|means of six chains,—the ends of the 
up through the 
three of 





brought 
hawse of 
which were to be placed on each side of 
the first of all 
worked under the submarine in predeter- 
two forward, two amid- 


}chains being 


pipes the pontoons, 


vessel. The chains were 
mined positions, 
The two chains of a 
16 feet 
distance 


ships and two aft. 
apart 
between 


pair were spaced so as to 
to the the 
hawse pipes. The pontoons were planted 
by means of a wrecking scow which was 
moored the submarine. 
The two cylinders of a pair were towed 


correspond 


accurately over 








| to the scene of operations and placed one 
on each side of the scow, directly over a | 
pair of chains lying on the bottom. 

The ends of the chains were now fished | 
up through the hawse pipes and the cylin- 
ders submerged opening the flood 
jvalves. They kept under control 
while sinking by means of 5-inch manila 
lines made fast to the ends and taken to 
ithe hoisting engines on the scow. The 
process therefore consisted of threading 
the pontoons on to the chains. After they 


by 
were 


| manufacturers of machines to make 





had landed on the bottom the chains were 
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Desicns 
CopvriGcuHTs &c. 


INVENTORS are invited to communicate 
with Munn & Co., 233 Broadway, New York, 
or 625 F Street, Washington, D.C., in regard 
to securing valid patent protection for their 
Inventions. Trade-Marks and Copyrights 
registered. Design Patents and Foreign Pat. 
ents secured. 

A Free Opinion as to the probable patent- 
ability of an invention will be readily given 
to any inventor furnishing us with a model 
or sketch and a brief description of the 
device in question. All communications are 
strictly confidential. Our Hand-Book on 
Patents will be sent free on request. 


Ours is the Oldest agency for securing 






patents; it was established over seventy 
years ago. 
All patents secured through us are de- 


scribed without cost to patentee in the 
Scientific American. 


MUNN & CO. 
233 Broadway Woolworth Building New York 
Branch Office: 625 F Street, Washington, D. C. 














Annual Subscription Rates for the 
Scientific American Publications 
Subscription one year 000.0% san 


Postage prepaid in United States and possessions, 
Mexico, Cuba and Panama. 


Subscriptions for Foreign Countrics, one year, 


postage prepaid. . Py ES RS £4.50 

Subscriptions for Canada, postage prepaid ..... 3.75 
The Scientific American Publications 

Scientific American (established 1845). ... $3.00 


The combined subscription rates and rates to foreign 
countries, including Canada, will be furnished 
upon application. 


Remit by postal or express money order, bank 


draft or check. 
Classified Adverti ts 
Advertising in this column is 75 cents a line. No less 
than four nor more than 12 lines accepted. Count 


seven words to the line. All orders must be accompanied 


by a remittance. 





PATENT FOR SALE 
GRAPHITED METAL. New process. Practical and 
inexpensive Makes ideal bearings Any percentage of 
graphite. Runs without oil. Used in windmills, trolley 
wheels, agricultural machinery, etc. Patent for sale or on 
royalty. For further particular, address R. T. Cole, 52 
Pine Street, South Portland, Maine 


WANTED 
INVENTION, saleable to farmers, to manu- 
facture on royalty Have capital and ——— to 
successfully hand'e. For further particulars address 
<, Box 773, New York, N. Y. 


SIMPLE 





BUSINESS OPPORTUNITIES 


COMMERCIALIZE YOUR PATENTS, and get your 
income. We make it easy for you to interest capital 
or to exploit your invention yourself. Write for par- 
ticulars. Decamp & Sloan Mfg. Co., 418 Ogden Street, 
Newark, N. J. 


DROP FORGINGS 
DROP FORGINGS made immediately. Nine board 
drop hammers 3000 to 4000 pounds, ready for dies. Also 
die sinking shop. For further particulars address 
Cc. GROOS, Racine, Wis. 


SUPERINTENDENT WANTED 
FACTORY Superintendent, for manufacturing sanitary 
creamery equipments. Must have knowledge of general 
metal work. Factory on Long Island. Technical training 
preferred. References. Superintendent, Box 773, N = 





INQUIRY COLUMN 


READ THIS COLUMN CAREFULLY You will 
find inquiries for certain classes of articles numbered in 
consecutive order. If you manufacture these goods write 
us at once and we will send you the name and address of 
the party desiring the information There is no charge 
for this service. In every case tt is necessary to give the 
number of the inquiry. Where manufacturers do not re 
spond promptly the inquiry may be repeated 

MUNN & CO., Ine. 








Wanted the name and address of 


9412 
2-color typewriter 


Inquiry No 
ribbons 

Inquiry No. 9450. Wanted the name and address of 
a manufacturer who can build a light simple motor for 
light autemobiles and for portable farm work 

Inquiry No. 9451. Wanted the name and address of 
a manufacturer of machinery for making egg albumen 

Inquiry No. 9452. Wanted the name and address of 
a manufacturer making machinery for the production of 
Tannic Acid from the Mangrove plant. 

Inquiry No. 9453. Wanted the name and address of 
a maker of a machine for washing and drying bristles; 
also machine for cutting, combing and assorting bristles. 

Inquiry No. 9454. Wanted the name and address of 
a manufacturer of a machine for sewing the mouths of 
bags which will make a lug at each end in addition © 
sewing the mouth. 


f30-50-100 Light Dynamos 
$50--$60--$80 
Payment $10 per month 
' HOBART BROS. Troy, O- 


———e 








HANDY MAN’S WORKSHOP AND LABORATORY 


Compiled and edited by A. Russell Bond. 6x8 1-4 inche® 
Cloth. 467 pages. 370 illustrations. $2.00. 3 

A compilation of hundreds of valuable suggestions and ingea= 
ious ideas for the mechanic and those mechanically inclined. 
The suggestions are practical and the solutions to which they 
refer are of frequent occurrence. It may be regarded as 
best collection of ideas of resourceful men published. 


Munn &Co.,Jnc. Woolworth Bldg., New York 
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ARE YOU TRYING FOR THE 
SIMONDS PRIZE TOOL CABINET? 
30.00 tool cabinet is 


are 
or 


This beautiful $ 
one of fifty-seven prizes which we 
offering to the boys who at home 


jp school can make during the next two 
months with carpenters’ tools of any 
make the most usefulor ingeniousthing. 
Our purpose 


is to arouse interest in 





which are unsurpassed for all amateur and profes- 
sional uses. They run easily with least exertion, 
cut fast and clean, hold their edge, and are made of 
the finest steel tempered by the special Simonds 
process, assuring full satisfaction to the user 
“If you want saws that cut like diamo mds, 
Ask for saws that are branded Simonds’ 
Write to Dept. 9 for partic — a of the prize con- 
test and for our booklet 1¢ Professor and the 
Saw,” which tells how to bulla useful things. 


SIMONDS MANUFACTURING COMPANY 
“The Saw Makers’’ 
Fitchburg, Mass. 


5 Factories 11 Branches 














WHITING-ADAMS 


BRUSHES 


PANAMA-PACIFIC 
International Exposition 1915 
AWARDED GOLD MEDAL 


THE HIGHEST AWARD 


FOR SALE BY 
Dealers Everywhere 


Send for illustrated literature telling about 
Whiting-Adams Brushes 





MANUFACTURED ONLY BY 


John L. Whiting -J.J. Adams Co. 


690 to 710 Harrison Avenue 
BOSTON, U. S. A. 














LEARN TO BE A WATCHMAKER 
Bradley Polytechnic Institute—tHorolegical Department 


Peoria, Ilinois 
Rest Wateh School 
America 
























a. prepares yo u 
uarantee 


We 
‘Library Furnished 


ey rie 


ick B. Rob: 
Dest. F.793 Chicago, i 


Write for fac te. Eve rything sent F 


FUEL SAVING 
WITTE Encines 


Kerosene, Distillate, Gasoline, Gas. 
‘ROM t 


DIRECT F FACTORY. JARANTY, 
4.95; 3 H- as 50; 4H- P $ $e. tre} 6 HPs, 753 

; 12 H-P $197.00; 16 H-P 579.70; 22 H-B 

80, "Portable es ngines Mi vopor opening ‘Low. 
Prices F. 























patties lower price, Witt TE. e now sl use less fuel 

> hour — from one-fourth to one-third less— 

enough saving in a year to pay entire cost of engine. 

bui Starting; no cranking. Our 28 years engine 

iiding makes this ~y © quality for you, at a small 

one profit for us. Used for all kinds of wor! 

Boo Write us, so we can se nd you by 

k Free return mail, full information, 

Witte ENGINE WORKS, 

2473 Oakiand Avenue, 
oe City, Mo. 

Empire Bid be 

Pittsburgh, Pa. s 
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adjusted so as to leave the necessary 
amount of slack to permit the pontoons to 
rise just clear of the vessel on becoming 
buoyant. A clamp was now fitted to each 
chain by the divers, just above the hawse 
pipe. The clamps consisted of two steel 
castings, molded to the shape of the chain 
links and of such length that they spanned 
the hawse pipes. By means of four heavy 
bolts the two halves of the clamp were 
drawn together. bolts kept the 
clamps from spreading and the chain from 
Slipping through when subjected to the 


These 


lifting strain. 

After all six cylinders had been landed 
on the bottom alongside of the vessel and 
the clamps had been secured by the div- 


ers, the unwatering process was started. 
For this purpose torpedo air flasks, 
charged to a pressure of 2,150 pounds, 


were placed on a coal barge. The flasks 


were piped to an expansion chamber 
which in turn was connected to a mani- 
fold. Twelve %-inch air hose lines were 


led from the manifold valves to the blow- 
out valves on top of the pontoons. The 
coal barge was moored about 50 feet to 
one side of the location of the sabmarine 
when the latter 
35 pounds was 


so as to be clear rose to 
the surface, A pressure of 
used at the manifold for blowing out the 
water while the cylinders were resting on 
the bottom. The unwatering operation 
had to be watched very carefully so as to 
avoid the danger of blowing out the heads 
of the cylinders on emerging. 

The method proved successful in every 


detail. The work of placing the chains 
under the submarine was started on Au- 


All of the chains were in posi- 
It then took one day 
This 


gust 21st. 
tion on August 25th. 
to place each pair of 
could be done only during daylight, as, nat- 
urally, not work in the 


cylinders. 


the divers could 


dark. On August 29th everything was 
ready for blowing the water out of the 


This operation took about two 
hours from the time the air was turned 
One end of the submarine came up 
ahead of the other, 
The vessel was towed into the 


pontoons. 


on, 
slightly as was to be 
expected. 
harbor suspended from the six pontoons, 
and was docked the following day. 

The pontoon method which was finally 
adopted could not have been used origi- 
nally for bringing the vessel to the sur- 
face because of the great depth of water 
in which the submarine lay at first. The 
divers had to work under water from five 
to nine hours a day from August 21st to 
29th while placing the chains un- 
der securing the clamps after 
the had been closing 
flood and vent valves, and, 
necting the leads for out. 
This work could not have been done at a 
depth of 300 feet, of it was ex- 
tremely and fatiguing. 


August 
the vessel, 
lowered, 
later 
blowing 


pontoons 
on, con- 


hose 


as most 


arduous 


Electrical Exposition and Motor 
Show of 1915 
(Concluded from page 
electricity to 
to maintaining a 
apartment, as well as for the maxi- 
enjoyment, this exhibit well 
to demonstrate the extremes to 
which electric can be applied in 
solving the home problem. 

The employment of electricity is stead- 
ily being extended to all industrial ac- 
tivities and many were the exhibits show 
ing the application of the heat and power 
current to dif- 
and in 
in the 


339.) 
conceivable 
bach- 


plying every 
task incidental 
elor 
mum was 
staged 
current 


characteristics of electric 
ferent tasks, both in the 
the office, shop and factory, even 
United States Army and Navy and Goy- 
ernment arsenals. Exhibits of surgical 
and dental apparatus and X-ray equip- 
ment were to be seen in profusion, as well 
as lamps in a number of varieties for the 
treatment of different ailments. 

Electric motor drive applied to all man- 
of things also comprised one of the 


home 


ner 
more important features of the Exposi- 
tion, and included the application of elec- 


tricity to commercial vehicles. 

That many improvements and refine- 
ments have been made in electrical ap- 
pliauces and several novelties introduced 
during the time that has transpired be- 





tween the last electrical exposition and 
the present one, has been proved by the 
recent Electrical Exposition, which has | 
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‘When You Need a Hole 


The want of something with which to 
make a hole has balked many a ob of first 
aid to ailing furniture. One chair saved 
from the garret will pay for Mr. Punch. 

Mr. Punch is an automatic drill, You 
push the handle and a spiral twist drives 
the tool-steel drill through hardest wood— 

easily. There are eight 

i drill-points of different 
** ©) \ sizes in the handle, 

seen through num- 
bered holes and re- 

leased through a 
hole in top plate. 



















You Push 
He Twists 


Mechanics every- 
where know the 
Goodell-Pratt 1500 
good tools. In- 
cluded are: hack- 
saws, microme- 
ters, saw sets, 
gauges, grinders, 
screw-drivers, 
a: drills, 

thes, levels, bit- 
braces, calipers, 
squares. 


















Pay $1.50 for 
Mr. Punch at 
hardware _ stores 
or send price to us 
for direct shipment. 

Send for book on 
Handy Heme Tools 
that take the drudgery 
out of home tinkering. 


GOODELL-PRATT CO. 





Greenfield 
Mass. 





GENUINE 


Made of Imported Havana 

roll into our high- nar: 

looks. Customers call them 

Acquainted” price. ai " 
tion mild, mediu 

ordering mention mild, motion 


tae” 


gest Mail Order ©. 


EDWIN CIGAR CO. DeptN°l0 


When 7 New York SAVE MONEY by Pat 





Picadura, 
cigars. 
‘Diamonds = the 











from Factory Direct Ta YOU By Ex. or Parce/ Post peesid 
—_ ed own 


wg one Re po band 
h. ° Al 446 inches long. 
at leas 


Money cheerfully refunded if you don't receive 
or prone. Uur references, Dun or Hradatreet” sor any Bank. 
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BENNINGTON” 


HEN the salesman says that to 

the man who is careful in selecting 
his ‘‘intimate’’ wear it means a sale. 
Cooper’s-Bennington, Vt.-Underwear has 
won its tremendous sale by man to man 
advertising. The good dresser has told 
the friend who appreciates, 
If you want to enjoy continuous snug fit, that sur- 
vives many trips to the laundry and long weer, 
outfit this year with Cooper’s-Bennington. 


Cooper’s 
“Spring-Needle” Knit 


Underwear 

With Patented Closed Crotch 
It has undying elasticity because in the C 
peneteaees the famous “Spring-Needie” Ctitch 
has been developed to its highest point. 
It is significant that Cooper’s-Bennington-Under- 
year is made by the Cooper who controls the 

“Spring-Needle” machines, Cooper guarantees 

extraordinary care in workmanship and only best 
raw materials if youinsist on Cooper’s-bennington. 
Enjoy the snug fit, the soft comfortable feeling 
that comes from “Spring-Needle” stitch with the 
guaranty of the Cooper name. 
Made in union and two-piece suits and in al) the va- 
rious sizes, weights and colors—silkateen, cotton 
and wool. Union suits $1.50 to $5 per suit, Shirts 
and drawers §1 to $3 per garment. 


Cooper Manufacturing Company 
A. J. Cooper, Pres. BENNINGTON, VT. 
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is or decorations, but you Se cinoke 
Only 100 at this * 
When 











it double 





House /n The Word. 


gar é lf 
Met Acquinied ae EET} 2342 Twinn Ave..New York 


rf any of the /OO EDWIN Retail Stores 





VENUS PENCILS 


p17 degrees (6B softest 
to 9H hardest). Never 
varying, uni- 












formly The H&M Division 
graded Taylor /nstrument Companies 
quality, also A . ; 

2 copying. 217 Fifth Avenue Rochastan, 5. ¥: 





WHAT THERMOMETER SHALi I BUY? 
Those of Proven Dependability of Course. 
The most progressive manufacturers invariably install 
Tycos Temperature, Registering and Indicating Instru- 
ments. Why not follow successiul men and their methods. 
» Catalogues upon request. 































You like to go 


HUNTING 
FISHING 
CAMPING 


Then surely you will enjoy the 
i NATIONAL SPORTSMAN 
Magazine, with its 160 richly 
illustrated pages, full te over- 
flow ing with interesting stories 
and valuable informationabout 
guns. fishing tackle, camp out- 
its—the best places to go for 
fish ond game, and a thousand 
and one valuable “ How to” 
hints for Sportemen. The 
BASoeey. SPORTSMAN 
is just like a big camp fire in 
the woods where thousands of 
good fellows gather once a 
month and spin stirring yarns 
poe ig their experiences with 
, Tifle and gun. 
rit t ts for 5c a copy or 
$1.00 for a whole year, 
with watch fob. 


Special Offer 


Mail us 25 cts, in 
Stamps or coin fora 
3 months’ trial sub- 
seription to the NA- 
TIONAL SPORTS- 
MAN and we will 
send you absolutely 


Free of Charge 


one of our handsome 
Ormulo Ly Watch 
Fobs, as ao shown, 
with seal grain leather 
= and cia. splated 


Don't Delay—Send your order To-day 








NATIONAL SPORTSMAN, 213 Columbus Ave., Boston, mass. 








The Eight Cylinder 140 Horse Power 


Sturtevant 





a6. v.68. PAT. OFF) 


AERONAUTICAL MOTOR 


is the most powerful engine in this country that 
has been thoroughly perfected and tried out. 


Bec: of i remel t it 

Sennen Laainane hate omene 
the same type. 

Sturtevant acronautical motors embody the latest Eurc- 
pean practice. 

Used by the U. S. Army and Navy and all the leading 
oplane en 


act 
Built by the un earn te Gan aay amet 
ing acrona’ 

Conia Specifications on Request 


B. F. Sturtevant Company 
Hyde Park Boston, Mass. 
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Just Published ! | 


WIRELESS TELEGRAPHY | 
AND TELEPHONY 


SIMPLY EXPLAINED 
By ALFRED P. MORGAN, Wireless Expert 


170 Pages, 156 Illustrations, Cloth Bound 


Price, $s 1 .0O postpaid 





The simplest, latest and most comprehensive 
popular work published on wireless, for the 
wireless operator, 





t or prof. 


THs is a compre- 
hensive treatise and 
a close study of its pages 
will enable one to mas- 
ter all the details of the 
wireless transmission of 
m es. The author 
lled a long-felt 
want and has succeed- 
ed in furnishing a lucid, 
c omprehensible explan- 
ahon in simple language 
of the theory and prac- 
tice of wireless telegra- 
phy and telephony. 





The book treats the subject from an entirely 
new standpoint. Several very novel and origi- 
nal ideas have been carried out in its making. 
It is well illustrated by over one hundred and 
fifty interesting photographs and drawings. All 9) 
diagrams have been made in perspective showing 
the instruments as they actually appear in prac- 
tice. The drawings are carefully keyed and 


labeled. Many of the photographs are accom- 
panied by phantom drawings which reveal the 
name and purpose of each part. 


This is a book the wireless experimenter can- 
not afford to be without. It enables one to de- 
sign and construct their own apparatus. 


beok will also prove of value to the layman. 





Publishers 


New York, N. Y. 


MUNN & CO., Inc., 
233 Broadway 











SCIENTIFIC AMERICAN 


HARTFORD SUSPENSION (0 


E.V, HARTFORD, PRESIDENT. 


175 MORGAN ST.JERSEY CITY,N.J, 
BRANCHES, NEW YORK, BOSTON, 
PHILADELPHIA, NEWARK, PITTSBURG 
| CHICAGO, INDIANAPOLIS, KANSASciry 





Delivered you FREE 


on Approval and 30 days Trial | tae 





SEND nO MON bot write today for our bi 
1916 catalog of of “Ranger 
Bicycles, Tires and Sundries at — = y will 
astonish you. A particulars o: p- offer 
pT ealiver yon a oy hn ve ah on ene month's free 


acent 

BOYS au can Soaks anon money wy taking orders for bi cles, 

y= mye sundries, ete, from our big and- 

's free. It contains “‘combination offers” 

for re = old bicycle like new at very low cost. 
much useful bicycle p$ direct toy Send Se ‘or it 

irect to you. o one elsecan 

ACTORY er such values and such 

terms. You cannot afford to vaya a a oes or penance 

without fir-t learning what we 


m offer now. 
MEAD CYCLE CO., Dept.N- -175, CHICAGO, ILL. 








«xnows. 


mobiles—twice as many as all the other 


use your time—in what the world today c 


Learn how through the 


‘THROUGH this course already 8000 men are 
on the way to get what —— want in the 
quickest, shortest, easiest way he Treasurer 
of the biggest bond house in the Northwest 
saves hours every day—an author in New York 
does twice as much work and has more time to 
sell that work—a State official saves his State 
$3000 on one job. 
The Efficiency Movement has swept the world 
because it has brought to men who saw no way 
outa new light to succes Let the Emerson’ 
Course teach you to conserve your brains, your 
time—for these are your caital—just as money 
and machinery are the capital of a factory. 
Learn to invest them right. 
|| There’s more coming to you out of life—get it 
Get the money and rest and success you ought 
to have. You won’t work longer—you'll work 
less. You are full of unused energy. 
Consider country people and city people. The 
rapidity of the city man’s life bewilders the 


FREE—This Book 
“Where’s the Money Coming From?” 
14 Chapters—in Colors Illustrated 


; Send for this book. It contains the answer 
| to the ever-present question of “Where's the 
| money coming from?’ Some of the chapters: 
| Whatis Efficiency? For You Use Only 





Whom is Efficiency? Half Your Power 
Are You Ear-mindedor To What Do Some 
Eye-minded? FindOut Men Owe Their 

What You Are Actual- Success? Health 

iy Doing with Your Culture. Personal 
Time. Most Failures Finances. r. Emer- 
Are Due to Guess Work. son's Message to You. 
The Study of Efficiency takes little time—Gives 
you much time 














stil) use next week's right 








Another May’ Henry Ford 


And Henry Ford 
Now he’s the head of a cor- 


poration that makes $25,000,000 a year. Last year he made 250,000 auto- 


Ez HERE’S less difference between men than we think.” 
At forty-five he was a poor man. 
The difference between men lies in knowing how to work—in knowing how to 


for Henry Ford and his marvelous business, it can do for you 


Course in Personal Efficiency 


24 Lessons—With Charts—Records—Diagrams—Condensed—Clear 


Now—today—send this coupon. 
You ¢an’t have last week's minutes back—but you can 
Send this coupon now 


The Review of Reviews Co., tian New York | 





companies in this country combined. 





What Efficiency did 
as an individual. 


alls “Efficiency.” 











country man. A day in New York is a terror. 
But give him a year in the city and he will keep 
the pace as well as anyone. He will get ten 
times as much out of himself—and he won’t be 
working any harder. That’s what Efficiency 
will do for you who are already in the city. It 
will attune you to a new gait—a new zest and 
snap—and things will leap along where now 
they crawl. 

These principles are not casual ideas of Mr. 
Emerson’s. They are the scientific principles 
he has developed in forty years of study. He 
has applied them in over 200 factories, railroads 
and other organizations. They are studied by 
other Efficiency Engineers in America, England, 
France, Germany and other countries who have 
learned them from Emerson. His big organiza- 
tion in New York (he has 40 assistants) has 
taught efficiency to steel mills and railroads, 
factories and 
publishers 







ew Yor 











Send me particulars 
“a about your course in 
Efficiency and Story of 

«, Emerson, also your book 
gf ““Where’s the Money 
vy Comiag From?" This puts 


me uncer no obligation. 
4 Name... 


Address 

















ad tons. 


| 


| 


| braces, 


| the canvas is looped to form a 


the handles of the chair 


| 








| 
| 
| 





served as another step toward the ulti- 
mate universal realization of the slogan, 
“Do it Electrically.” @ 


The Largest Arch Bridge in the 
World 


(Concluded from page 341.) 
the suspension mem- 
will be at- 


at the panel points, 
bers, to the bottom of which 
tached the floor which are 9 feet 
in depth by 93 feet in length. The main 
arches are in vertical planes 60 feet apart 
and the longitudinal portion of the floor 


beams, 


system consists of eight lines of stringers, 
or two beneath each of the four lines of 
railroad tracks. Above the 
laid a solid concrete floor. On 
be laid 14 inches of stone ballast, 
embedded the ties. It should be 
that the 
built for a bridge 


stringers is 
this will 
in which 
will be 
mentioned 
the heaviest ever 


here floorbeams are 


The wind bracing is carried in the 





| heavy 


| useful in 


and lower chords and 
maxi- 
arch is found at 


planes of the upper 
of the 
mum compression in the 


amounts to 14,300 


in the plane roadway. The 


bearing, where it 


tons; at the crown it amounts to 8,000 


This compression is due to the com- 
load, wind 


bined dead and live 


and the temperature 


pressure, 
strains. 


Stretcher Hammock and Stretcher 
Chair 

(Concluded from page 342.) 

of canvas 15 inches wide in the form of a 

chair, the seat of which is held with iron 

One end of the canvas is fastened 

forward stretcher 


to the shoulders of the 


bearer with canvas straps, thus forming 


of the chair. The other end of 
foot 


‘anvas straps from 


the back 
rest 
for the wounded man, ¢ 
go over the shoul- 
relieving 
Frac- 


braces 


der of each stretcher bearer, 
them of the 
tured arms and 
specially made for the purpose. 

Both the stretcher hammock and the 
chair has been adapted in the 
army of the Allies. 
skilful 
them run across an open place or a break 
under fire, carrying a 
as part of the day's 
then 


weight on their hands. 


legs are laced in 


stretcher 
Stretcher bearers be- 


come very and one will 


in the trenches 
wounded man, 
work, apparently without fear, and 
never- 


their 


long narrow passage, of a 


carefully 


enter a 


ending trench, taking 


charge to a place of safety. 


Notes for Inventors 


Patent Number 1,149,309 to W. Von 
Phul, A. L. Black and A. M. Lockett, as- 
signors of New Orleans, La., and patent 


Von Phul of New Or- 
package 


No. 1,149,310 to W. 


leans, assignor, are for bale or 
removing mechanisms in which means are 
provided for operating below superposed 
the pressure thereof, and 
‘~-operating means are provided for fore- 
out of the pile. This is 
where it is desired to 


individual 


bales to relieve 
ing a lower bale 
cusses 
bales or 


withdraw or remove 


other packages from those above. 
A Lake Submarine Boat Patent.— 
Simon Lake, of Milford, Conn., assignor 


to the Lake Torpedo Boat Co., has secured 
patent, No. 1,149,373, for a 
boat in which the object is to provide a 
driving 


submarine 
novel arrangement of mechanism 
for operating the 
of restricted 
be obtained, 


propellers, where the 
area. So 
the 
propeller 
unit of 


engine room is 
that greater 


is applied directly to the 


power may 
power 
shaft 


power 


in separate units, with the 


arranged and distributed so as to 
vessel when operat- 


the surface of 


suit the speed of the 


ing upon or entirely below 


the water. 


The Inventor and the Puncture-proof 
Tire.— A practical man in the rubber tire 
industry in a recent publication speaks 
of the of a non-puncturable tire to 
the mind of an inventor, and he refers 
to the fact that a knowledge of the tech- 
of the tire industry 
to the production by 


lure 


nics does not seem 


necessary an inven- 
tor of a 


unfamiliar 


useful device, as at times one 
with the industry may de- 
velop valuable improvements that have 
been overlooked by those trained in the 
particular art. This should be encourag- 
ing to inventors who have not first-hand 


expert knowledge of tire production. 


often see | 
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LATHES AND SMALL TOOLS 
“STAR” haste 
or Power LATHES 
Suitable tor fine accurate work 
in the repair shop, garage, tool 


toom and machine shop. 
Send for Catalogue B 
SENECA FALLS MFG. Co, 
695 Water Street 
Seneca Falls, N. Y.,U.S.A, 


The “‘BARNES” Positive Feed 


Upright Drills 


10 to 
Send for Drill Catalogue 


WW. F. & Jno. Barnes Co. 


Established 1872 











R-21 





50-inch Swing ait 


dart 


1999 Ruby Street Rockford, Illinois 


GROBET SWISS FILES 


Are the standard of excellence in 
files, and have been for over 100 
years. We send postpaid as an in- 

-< troducer 48 files especially adapted 
for tool makers and machinists on 
receipt of $5.00 This is a chance to get a set of 
files you'll apureciate and we'll get future orders, 
MONTGOMERY & CO. 
109 Fulton Street New York City 


COMFORT SELF-HEATING IRON 


Costs ¥4 et, 


en apoomnn wig mt Ends 









Two Points. 






ree 
intained to suit wor nar Saves its 
sost in a few months—saves thousands of 
seeps and eliminates dis ’ 
hot stoves necessary. 
ly portable and will 










ate outd 
Buy at local dealers 
or write us direct and send your dealer's name, 
NATIONAL STAMPING & ELECTRIC WORKS, Dept. 54, Chicago, ill, 


WELL? ?xvs” WELL 
Own a machine of your own. Cash = 


terms. Many styles and sizes for all pur 
Write for Circular. 


WILLIAMS BROS., 434 W. State St., Ithaca, N.Y. 




















SPECIAL MACHINERY 





EXPERT MODEL Work 
METAL y SPECIALTIES 


REO PE 


Advice of Our Experts Free and Confidentia 


MASON’S NEW PAT. WHIP HOIST 


for Outrigger hoists. Faster than Elevators, and hoist 
direct from teams. Saves handling at less expense, 


Manufactured by VOLNEY W. aw} & CO.., Inc. 
Providence. R. I., U. S. A. 


NOVELTIES & PATENTED ARTICLES 
MANUFACTURED BY CONTRACT. PUNCHING DIES 
ONIGSLOW ‘STAMP NG LI 00 ' WORKS, CLEVELAND 


DIES AND TOOLS 


Model and Experimental work t Metal Sta 
Manufacturers of Specialties. —_. ng and Plat 
SEND FOR ESTIMATES 


B. A. D. D.F.CO., Inc., 1 110-120 S. Church St.. Schenectady, N. ¥. Y. 


Models and Experimental Work 
INVENTIONS DEVELOPED 
SPECIAL MACHINERY ... 


E. V. BAILLARD CO., 24 Frankfort St., N. ¥. 


Trade Marks 


Trade Names 


Do you use a Trade Mark? 
Do you own the Trade 
Marks you use ? 
You should read this booklet 
to obtain a definite and clear 
conception of Trade Mark 
rights 
TRADE MARK is 
a most valuable busi- 
ness asset. It will pay you 
to know how such marks are made valuable and 
why and how they are protected. The registra- 
tion of trade marks is explained in this booklet 
which gives a thoroughly comprehensive idea of 
the requirements for registration. The elements 
of a good | mark - fully discussed and many tests to 
nef irable trade mark are given. 
List pe Chapters 


Chapter I—The Trade Mark as a Asset. Chap- 
ederal Trade Mark Law. (Clo-sification of 
































Muchardee), Chapter Ill Analysis of 1 = Reauite 

} —Analysis t 
41 ments of Regitention Chapter 1V— The Elenenn 5 
Good Trade = Chapter V—Trade Mark Protection. 
nformation which should be fur- 


Chapter VI—Practical 
nished the Trade Mark Attorney. 


The booklet is printed in two colors and is illustrated 
by fifty engravings. 


Send 25 cents today for a copy 
MUNN & CO., Solicitors of Patents 


Branch Office 233 BROADWAY 
Washington, D. C. NEW Y 
































































%y S 
; bd * 

very ad {| TY 4 at , ‘ 

| ? Ail lTyTtt++ anaeee? 7 FIFTEEN 
& i Why . ’ JiTTITTT iii ig te: CENTS} 


BEECH 4 TT ~ ‘ 


, wot si Interested In ieee | GARET TE 
FACTS? ». Le 


Then Listen: — MURADS have not jumped ina day 

or a year to the national prominence they occupy. It has 
taken them more than a dozen years—each year showing a substan- 
tial increasein sales, in popularity, in reputation. The reason is that 
MURADS deperd on no passing fad or fancy. They do have those 


LASTING QUALITIES 


A 

a that become more satisfying the longer one knows them. 
Se, Could there be a more GLORIOUS HISTORY for any 
9 brand of cigarettes? 



















Makers of the Highest Grade 


Turkish and Egyptian a . \. 
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———— Three Cents! 
It has been said | |e’. a Day 
recently that the | ie jc satel ale 


— just three 


war has developed |_| Ie ee 


5 ual “ hink about. & 
three great military | | > oe Too important +0 


° lect. 
geniu ses—Joffr e, Von __ Yet it will enable you to 2tna-ize yourself and an so as to pro- 
Hindenburg, and the vide, as much as $9,250 insurance if you should be sccidentally killed, te 
Grand Duke Nicholas. 

Of the three perhaps 


if you should die a natural death. ($50 added to above payments for death, 
if you insure while under 40 years of age.) 
Just three cents a day, if you are in ‘‘Preferred” occupations, will stand 
between you and yours and the want which often follows upon the unexpected 
loss or injury of the bread-winner. Don’t think that just because you have 
never had an accident you are safe. : 
One of every seven men is accidentally killed or injured each year. You 5 
the career of the 
beloved French leader is 
the most humanly interest- 
ing. You will want to 
read Joffre, an Interview, 
by Owen Johnson, in the 
October 16th issue of 
ETNA LIFE INSURANCE COMPANY 


can’t be careful enough to prevent all possibility of accident, but you can be = 
@ Ory 
: [lier's 
Drawer 1341 HARTFORD, CONN. 


careful enough to protect yourself and those dependent upon you. 
THE NATIONAL WEEKLY 
The largest Company in the world writing Life, Accident, 


416 West 13th Street, New York City Health and Liability Insurance , 


gives a wide range of protection at from any cause, natural or accidental. 
such low cost. Let us tell you how it : 
pays $2,000 for death or loss of limbs If you already have accident in- 
or sight from a travel, elevator or surance you need this policy too 
burning building accident; $1,000 for If you have none, you need this ¢ 
death or loss 0 Bares or sight 7 all the more. Ps 
an ordinary accident; how it s hal 

of the pew be amounts for icon of one Send in the coupon and Poe 
limb or sight of one eye; how these _ et us tell youwhat you 
amounts increase 10 per cent. each cangetforthreecents , 
year without extra cost; how weekly a day. 








Dollar Combination Policy, which $250 iife insurance is paid for death 
for him all the time. 
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Send in the coupon today and let indemnity is paid for total and par- 
us tell you all about the A Ten tial disability from accident; how 
Agency opportunities for all Casualty and Bonding lines. ¢ / “ 
== An #tna Agent has a national advertising thy 
A = eugeign Suting oe eS 























The Bright White Light of Today 


ODAY, the country over, the buying power of the dollar spent for elec- 
tric light has been multiplied three-fold through the economy and 
exceptional efficiency of EDISON MAZDA LAMPS. 


EDISON MAZDA LAMPS 


Made in U. S. A. and backed by Mazda Service 


Using the same amount of current as 
ordinary old-style carbon lamps, EDISON 
MAZDA LAMPS will give you three 
times their light. 


There is an EDISON MAZDA for every 
purpose—in home, office, store and 
factory—from the tiniest glow up to 
the powerful illumination of the gas- 


General Offices 
Harrison, N. J. 


EDISON LAMP WORKS 


OF GENERAL ELECTRIC COMPANY 


filled lamps of almost 2000 candlepower. 


To secure the fullest economy you should 
have these EDISON MAZDAS in every 


socket. 

Your lighting company or nearest Edison 
Agent will gladly help you choose the 
sizes which will prove most satisfactory. 
Write or telephone them. 


Agencies 
Everywhere 





